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ACCEPTED 

NOV 131987 
Undlu the F.~efdl Insectici-:l~. 
Fungicide. c.nd RodonU':1:ic: I";oCI. 

CIt amended. lot the pesllc1ds 
ugllltel'ed und.!;t.- "r_ -/7 
EPA Roo. No. ,5 r" 

DE I J.AF'HW.;i PELLE:. r LAF.<EI_ ... - Ff~ONr PI',NEL 

HESTkICTEli U~;E FT::BTICrDE 
VUf~ TO ACUTE lNHALATHIN TOXICITY OF HIGHLY 

°IOXIC HYIJROGOI PHUSf-oHIDE (I"HClBF'HHIE t PH:S) GAS 

r'~r ,·~taiL sale to and u~e only by certified appli~ators for 
~h~~p ~ces c~vered by the appl~catorfs ceriification or persons 
tr~i~ed iT' a~corri9nce with the a(:comp~nying product manual 
•.. 1(·r-L'!!"!:J under the di-'-E-?ct 5upel-vision ~lnd in the physiCtll 
~rp~~n~~ of the certifiDd ~ppljc8tor. Physical presence means 
~n site Dr ~n the premis~s. Read and follow the L~beL and the 
!::-e~~.~rt:l~ P,-oducts Company product manui:1. l wh i ch contel j ns comp Lett=­
!Tl~;tTI_n-:tions for' -thf:.~ safe use of" this P£'s·l·icidE;-~. 

A t~!migf:lnt f':)l- tht.-:- con"t,ot o·f 1110<'';'"{ ~j.-t{\"flK' p~·'{)duc·t insecis end 
their pre-adult stBges. 

A~tive ITv.n-edien": MagTle~"')ium PhoS·H:>hide ••••••• 34" 
:C n~~'f t ], ng}~ (.~~d i en t s: + • eo ~ ~ + •••••••• + + •••••••••••• 66X 
TOTAL •• t + •• + •••••• l' •• " t • ~ .,. .................... 1.OO~ 

KEEP (JUT OF r~E.ACl-l CJF CH! L DREN 

DAHGEH/PEL rr:iRIl-oopO I BON 

r'f;aE.eAUClON AL USUAr~J:CH 8 i us."ted no l.(,"·~f.~ i nC;J leSt no ll!:-\e c=ste 
pY'Qrlucto h~sta ~ue La eti~UQtd se Le haya sido expLicacto 
amp I. i dmf:~nte. 

STATEMENT OF pr~ACol.lCAL °mEATMENT·o 

~.;y~Mt(\ms of ')v('"~\-exposu'''t'? to hydl"'o~~€Hl phot:;ph i tie ('n'€:'\ headac.:tH?t 
~Izzinessr naua~at dift·lcuL1 breathing, vomiting and diarrhea. 
~n ~LL C9SH~ of overexposure get medi~al attention immediatel.y. 
"'ekp victim to ttle doctor Qr emer~flnCY treat~lent facility. 

1F GAH U!~ DU~rr FROM PELLETS XS HIH,,,"LED: Get exp"",,(] p~1no>on to 
~r'~~~;h ,3 il· • t-::e€~p t\lal"m ~:lnd nwd·te '5U'-(~ P(~l-~H)fl Cc'Ul br·E:athE<!' fr-f..~ety. 
If b~p~thin~ has stopped, give artificial resPiratioll by 
~otlt~-to-mouth or other means of rmsuscitation. Do not give 
any-th' n9 by mouth to an unt:{)T"!~:·r.: i n\l~; pt-?Tf:'.on. 

j 



· , 

(~~!J1n0 

f"_)J).I~.;{, 

~\:?~.;~,:"\ 

f'?/~n(\ 

"".'/}~;t) 

('~ ?('H) 

('~)7~.·O 

"~)f:)n" 

(rl'."nl~;(\ 

t)~'OI'" 
(, .. ~'t9t.:;1\ 

f\ ~I"'~~ 
n: .. ~n5(' 
t".~ 1 Of) 
(,"'(150 
, ..... :)('):t'!l 

t .~~;(1 
,q'~I)/) 

,,:~.~~:;~, 

(Y~4()O 

(\::'·4~" 

('~~~01) 

O~~;~·f) 

,,·~.t~(~I) 

f.'7~(~1:.~(\ 

tY~ 7('t.' 
~"~7~;0 

('~I:~()(~ 

()7-n~o 

{\~C}{\f~ 

(~:~Q~(' 

(
f\4"0 1

" 
"~f\ 

t~A1 1)1'1: 

(141. ~:;O 
t.'~l::~()t) 

~'~-7.~.~1 

t~.d7."" 

()4~.(~O 

"4.11)(\ 

~'A-4~:~' 
"4f5'~t) 

(\4~:·t.~-:() 

n.4!~OC) 

{\A.t .... W, 

nA"7rV'l 

f'''.7':W\ 

t'AJ.~nt' 

( lLlnI5f.' 
"4' .. \t'U) 
(,tL':-r.:;(~ 

r\~~.f.'''r' 
(\I:W,lI·~" 

Page 2 

fr: THF P!::I.-LET~3 OR THU:I, DUS f Af~I': n~JAI..I ... t)wr':D: 0,- in;, or adm i n i "h,',­
nne rr tl,10 glassps of w~tcr and iTlduce vomiting by tou~hing ba~k 
~f threa+ wittl fingert or if avai tablet admioi5t~r syrup of 
'p~C".';!t". Do not give an)"thillg by n\ou·th if victim is unc()n~;.c.iou~j. 

01- not al.e,-t. 

T,': "'r:;I.l.ETf3 DI;: THI':Ifl DlJEn GET ON SKIN DR CI...fJTHINGI Bruco;h '"-
~11~~e ~~t~ridL off cloth2~ and shoes in well. venti lat~d area~ 
All.c-'1J (':Lothf.!oS to ae'-.~te in il v£!"ntil.ate.·cI area prior to 
1::l'!ncl';~1-in~J" Do not L~~c"p .. t(=- con~di\\in.uted cLothing in oc(:upied 
~nM/~r conf~ned areas such as automobiles, vahS~ moiel rooms, 
hn!f1~'~~'f eotr..:. l,.Ji~~;h cC'ntamina"ted $I::in thor'ou<;'=lhLy witb sO(:'p (.'=\nd 
4J.Jatel-. 

TF mlsl' f"I~()M THE PEU.El S GETS IN EYESI FLu5h with plenty of 
Get medical attention. 

Manufi>c"lur'ed by! l)r~t i a FY'cybel-g r GMBH 
P.O. Box to 
6941 La ud'.llbach 
I:: .. R. of G(~rmany 

Rf-?sE"(';\rr:h Produ'ci:!5 Company 
Div. of McShare'!;'t Inl-: .. 
P. O. Box 1460 
Si~ l i Tl.J t KG 671\02-,,1460 

EPA Est.,h l i,;hment No. ,5.Wf:j;~~JGO:l. 

EPA R~~istration No. 2548-67 
N~21: Contt~nts: 

Nat Wf.'~ight: 

L.EFT PANEL 

HAZARDS TO HUMflNB fIND UONESTIC AtHMALS 

KEEP (JU r C1F r-:EACH OF '.:1-1 n . .m~~:N 
L1f1NGER/PI.lTtliJN 

M,!II(.1np~i1J.m pho~:;.phid€-~ in p(:-':'LI.f:.~1"'!:.~ or i'heir dlJ:~;;t Cdn bro:! f(";ltdl if 
f!I.·!al.tol.tle.-d~ Do not gr~1: In t~Yf:.1-"5;t in nt)~-'(~~I on ~.ihin OIW on cl.oi·hing. 
rio Tlot ec1tt dr'ink 01- smol!c ,,'hi L~~ hi:HKILinSi f1k'9m~~lil1m pho~jphide 
-1:I~,."i('ants. IAhen the:· c:ontiJ i TlE:\lM i"':.i- OP(~\lr::;'d l)(-'~t ii;lphos(R) P~I.I.(-:-t·~;. 

t.·~111 heqin -to r'el.(;~a!!3.(·~ h)'ch"ogtHl ph(l£,phid,;~ (ph()~:H:)hinG.\) \&.ll"lir.:h i!:1 (In 
'?!xt1·f!.'mt~l.~ t('lxic gas.. C;OTlt'-lc:t \.IJii:h wat(;~l" ... <."cidm and f.iOflH~ otht?1" 
1.1~~!d5 wi LL accelerate this reaction. If d garlic odor is 
d~·tr:'(";te~f r-efr:-:l" 1:0 f.;~-?c,:tion on "In<:tus·tl"'ial, HY(3ien("~ t-10ni'tot-i nq " on 
r~~~ of the acc(,mpanyiT,g product manual for appropriate 
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mnp~forin9 pro~edures. Pur~ hydrog~n phosphide gAS is odor Lessi 
t!l~ ~~or is due tci a contaminclYlt. SiYltc aYl odor may not be 
d~*~c+~d under certain circum9t~ncesl 1hP absence of a garlic 
odor dORS not mean that hydrogen ptlosphide g8S is absellt, 
t'hst:-.!'"\~ve pror>er app L i cat I ont a.:=ra t i on, r-.:~('~nt\~y and d i sposi-ll 
r~~oc.:::.:-Jj'.J.l-E·S ~P(':!'C if i ecl e l':t)C'I .. Jh(,~I-C:1' in the I.abe I. i ng tt) F)}-eVt:!'nt 
OV'~l-P''<F''OSll,-e • 

r-r·:ICQUENT EXPOSUPE TO LUi,! CONCEr-rl R(.TION!:; AL~OW: PEr~MIBB:lBLE. L.EVELB 
(ll'EI·:: l\ PERIOD DF DAYS OR ~Jr::EKS MAY CAIJt;E POISONING. 

WlTJ:: TO PHYSICIAN 

M.~~!T1o:."?5iU!11 phosphide in p<?ll.ets 0'- th(~i\- dur~·t reacts wii:h 
(l!(.1i5tln-e f.-om the ail- t W.:)t~l-r dcids t and many oihel" li·=t,uids fo 
rel~~~~ hydrogen phosphide (pI1osphlne) gas. Mi ld exp05l1re by 
inhalation causes malaise <indefinite feeling of sickness)~ 
~-i!!"Jin'J of '2-al~S, fati'9ut~~ naU"t:;.ed and pl'e!5S111~e in chest IAlhil-:h i)}-e 

Y~!iev~d by removal to fresh air. Moderate poisoning causes 
W~?~~e5St vomi+in9t epig~stric pain (pain just above the 
~t~n!ach)! chest paint di~rrhea and dyspn~a (ditficulty in 
1,)1--r--~fl1'bjn"J)f- HYmptlJfflS of ~0V?r(-;:> p();50nin~1 mdY Qccur IJJf'l-hin a te\lJ 
hnlH~S IH' UP to '::·H·?Vf=1ra L d.:)'>/~t ,"esul.t i 119 in puLmol1cu-y edema (f Luid 
~n L!'pgs) ~Tld !1\ay Lead to dizzil1€.u:,;s, cy.clnosis (blu.e 0'" purple 
sl< i n ,=0 L01-), uncon~jC i ousn(~"!:'~!i- and d('~i:l'lh+ 

In $~rlficient ~uantitYt hydrogen phosphide affects the liver~ 
~id~eys~ lungs, nervous $yst~m and cirCllLatory system. 
XT}h:-tJ;:,tion C-An cause [unq 'odema (fl.uid in Lun9~~) and hyperf:""!mia 
(~yt:~-e;!",-: of bl.ood in a body Pill··t>, r:illh1l.l rJel-ivacrl-C\ll.al~ bl-ain 
h~p\"\-'-h~(.H:O:; (':inc! b .... ain edcnlq (fluid in bl-ain), Ingestion can 
(:aU5e ~un~ 3nd br~in syn~tornSt but ,jamage to the viscera (bo(iY 
~~vity QY'ghll~) is mor"y common. HydrogPTI phosphide poisoning may 
~-~~~IJ.J"+ in (:1.) f"}.lmoo("='l"Y (;1'ti<e-ma, (:~) liv(,2Il~ ';?levat(~d serum GOT, L[l1-! 
::"!T!d ~ H~l~ I. i ne phosphata5(~, r'et1tH:.:(~d pr·o"thra'llb i 11, hf:~mOl'Th.elgE~ and 
.~~uJlr:!ice (y€~LLol"" ~!>J.:;n c.otor') i-)ud L?I) kidn(="y hc~ll"ratul-id (bl.ood in' 
In-in'~) ~nd tH1Uroia (abnor·:n~ll tor lack of \n~in(]·tiol\). Pathology is 
~ha'-~r:1:el-i5ti('.: of hypoxia (OXY<.}(Hl df.-:fic:iency in body tic;,;slle). 
"freAimeni is sYmrtomatic~ 

I~IC;f-JT PANEI._ 

I+ I", " Violation o'f ·feCler.lf. [""" to u";~., this pr'oduct in a 
manner Inconsistent with its Label.ing. 

n1"~ hook'~~{'s "Appl.ic:ltlon Pl-oc:edln~o-s fOT (lc-::'tjt,ph()~5(H) PeI.J.e"ts 
~nd [It:;Io·t iaph()~;U-::) Tab I.G\ts H and III\H:)tl~Uf': t· i on!:1 'ror- In't1H an!5i t 
F~'"tnilJ.qtion of ~,hip Hol.d5 ,.-Ji1·h D"'~'l'i<':lPh()s(I;:) Pel. lets ~-lnd T~·:lbL(.;;.t~." 
O"-e ~ part of l.abe[inQ. F(l:-r-e,- to the,," for ap;>l.i<:atloT1 
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~rj)~~rlt'r~~ and 9ther Information neC~SSdry ·to pro~erlY use 
nptiar~lOS(R) Pellets. 
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T!n<; PI'~I:'I".ICT IS ACCOMI-'AN1ED BY THE LAHl::L.ING L.ISTED ABOVE. F(EAD 
1·"1" "NPn::f.'·IAND THE ENTH~E UH.<EL.ING. ALL PAraS OF TI-II'" LABEL.ING 
I',!::F r:ml(,LL. Y IMPOHTAN r foUl-{ SAl-'E ANti I'"FFECT1Vf.:: USE OF THIS 
PI::'mun. CALL (;'ESEAHCH f"~~DlI\JC I S COliF-ANY OF: !:.p(~ IF" YOU HAVE ANY 
!lues n:ON(., OF: UD NO r UNLlf:.R!:ll"AND "NY F'f,Rr OF nns LABELING. 

!~~I;lfe~- -tt) Pl-Otiuct lfjbe-?Llnl~ f01- use ,-{~~..;.i:l-ic1·iQllS to pY'otett 
EN!"IANm:F:r::D SPECtES. 

BTtl":AGE AND DISPOSAL 

'lnmAGE 

r~~~k5 should be stored in n drYt well venti Lclted areat dway 
'fr!:'m h~~~i: and u.ntie}- I,ocl{ u'nd J.!ey. Po~:;.·t as a pe~:d'icide stO.-ii<.H~ 

a'-~",~ Do not .-;::ontaminate !,I,.!a't£.'I-,. 1:ood tn- fe(-2'd by ~.itol-iTl(3 

pl?!=:.tif"id,,?~j in the same llre.:'l!.:· used to t~tO\-E-~ thr:~s£-:- (:()mmodi-tiet=... 

':1("0 TInt 51.·OY·€, in btl i ld i ngs wher'e humans or' doml"':'st i c an i mt:& L!:i 
r·e:"~!dt.:=:t. PF~fel- to the lJooklc.'t "Apr":)l.icd-t-ion r-:'l-ocedul-es fOl-
D(.:Iot i ~ph~~ (I==:) PP.I. Lf~is ant1 !J(~t j !~phos(f~) Ti-lb If·~ts'l f'or' add i'l" i ona L 
st~,-?,,::~e i ns1:rlJ..ci: ions. 

!"':'·'PO',,\\... '.l"· I.JNF'EACTE:[1 lIH F'f)F:TH'II...L.Y m~ACTE[I PEL.LEn; (F,-om <iP ill". 
Leak i 119 f' La~:sJ~s or' othel- sou)-ce"!:~) 

UTH-p.~~r.i-ed Ot- par·{-;("')I,l.y l-p.Q-cte!7! D(~tic1"pho!::(R) F·'€:-ttets c11-f.! acutely 
~'~~~rdou~t Improper disposaL of this product is a vioLation of 
f~de'··al. Lill).l. 

1f ~h!~ product cannot be djsposerl of by ordinary use or 
·":Ior"f,"Q\-di!H] to labJ.~ling inst,-ucl'jonC!)t COlli-act YOll}- state pestiC:ide 
~r envJrpnm~ntaL control agency or the ~lazardou5 waste 
!-o::-~f'!"p~i!:~n1:at;ve .at the n~-l;,l'est EPA }"'eg;onaL of1:'(..:e fOl" 9uidance. 
no T!IJ-t con·taminc";lt(:~ \1.Jatey by di~puf:\.<":lIL. 

f.~e~;.ctf!d pf?"1 Let!!) ar·f.~ not 1·1-l.lZI1rdou~,. F01- comp Lf:de d isposa L, ~;;p iLL 
~tl~ l.e~11{ rr·;:\c:r.· ... Hjul-€-~s l'f"~1"el- to 1"hl~ bOl)HI.et "Applir.:ation 1:':'l-oc:edll\-e~') 

f n,- nf,~t i t~php.!:;(F~) Pe L I.e·ts llnd IJe'l i .. ~q:)tH\~,(f~) T~~b let~JIt. 

T1I!:lPI)SI>'_ DF EMPTY FLA13KS 

~lr.:·q.1(lI:' '.lNEt T," i p 1.1> '" i no;C' f l<'lf,;I(~ <'Inc! ,,"l opper ti "J i th watt""' Th.'n 
~ffer f~r re~ycl.ing or reconditioning. or punctllre and dispose 
~f th9m in a sanitary Landfi lL or other approved site or by 
n-the,~ rll"oceduY'~s Bpprov(:.:-d by Si"l\·t-t.-:- and Loc.:a l dutl-101" i t ieg. 
nl~p~~~ of rinsate In a ~~nj1dry Landfi II or' by oth~r approved 
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~1:"-lJ'.:.:·tH'fe b~~l\<J t'umiqa1cd un·ti L \t~~siduE:"\ in tLas~{s is ,-eacted. 
!"I.'.~~':"'·IJ.re 2Ind d ispo5e of them in 8 !-~ani t~1\-Y L{:lndf iLl. 0\- othel~ 
p~prhv~d sitp QT by o1her procedures appr'oved by state and local 
~Ilthoritie~+ 

~>~H\st.l.li: f~;~rt~,-al., s·tate and Local. c1isp05i:fL <.111thoritie~) for 
poppr ~"efl p''"!-OC'?dllY'es othe,- th~TI those g i ve:~n cloove. App,-oved 
!q-~c~\II~,-es VtH·Y f()l~ d Iff(;:-rent typc-:s of £H?nel-i:lttll-S+ 

.W·Jf i T~ d~'..'bi.- t:UlICE~rfli nog ... ·.,lhethar thl':: dus't is recu:i.l:-cl <:.nd/o\­
cnpC9r~inry pr~per disposal 1echi~i~'les cOl)iact Res~arch ProJucts 
GiJ(r.p~T1Yf 
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ACCEPTED 

NOV 131987 
Undel' the r.dMallnMcticide, 
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I. INTRODUCTION 

HISTORY 
The history of IIetia(R) metal phosphide pesticides is long, 
dating back to the mid-1930's. In 1970 IIetia(R) GAS EX-B 
was introduced into the! Un;t£d St~tes. Vetiaphos(R), which 
has recently been introduced into the U.S.A., contains 
magnesium phosphide as the active ingredient. The 
manufactU)-el-, Detia Fl-eybel-g GM!lH, West Gel-many was the 
early pioneer In the development of hydrogen phosphide as a 
fumigant gas. 

PROIlUCT ['ESCRIPTION 
Both Detiaphos(R) Pellets and IIetiaphos(R) Tablets are a 
m i xtul-e of magnes I um phosph ide (34)( by we i ght), ammon i um 
c.rbamate and ~ther inerts which are pressed into tablet 
and/or pellet form. The nearly spherical pellets are about 
3/B" in dlamete)- and ..... igh 0.6 gl-ams each. The tablets al-e 
either disc shaped (4/5" in d i amt·tel- and 1/5" th i ck) 01-

spher·lcal. In shape (5/8" in diameter) and ..... igh 3.0 ",I-ams 
each. A pellet ... 1 II produce about 0.1 gram hydrogen 
phosphide, the tablet about 0.5 ",ram. !loth react ... Ith 
atmosphel-ic molstlll-e to pr'oduce hyd)-ogen phosphide (PH3) in 
the follo ... lng ... ay: 

Mg3F'2 + 6 H20 3Mg(OH)2 + 2PH3 

Wano. humid .011- acceLel-ates the I-eactlon ... hl la cool, dry air 
has the opposite effect. 

Detla FI-eybel-q also manufactUl-es aluminum phosphide based 
fumigants which reLease hydrogen phosphide in a simi Lar 
ma nnel-. Mag nes i um phosph ide is much mOI-e I-eact i ve tha n 
aLuminum phosphide and under' simi lal- tempeY'atu)-e an" 
humidity conditions during exposure ... ill liberate hydr0gen 
phosphide more rapidly than wi lL aluminum phosphide. 

Detlaphos(R) PelL.is and Tablets also contain ammonium 
cal-bamate ... hlch Lib(;n-ates ammonia and c:a\"bon dioxide as 
follows: 

NH2 COONH4 2NH3 + CD2 

These 9ases are essentially nonflammable ... nd act as Inerting 
a",ents to reduce fire hazards. The ammonia gas also serves 
... s a warning a9.nt. 

Spent Detiaphos(R) is a gr ... y-... hlte po ... der composed alffiost 
entirely of magnesium hyell-oxlde and othel- app,"oved Iney·t 
ingredients. If properly exposed, the spent IIetiaphos(R) 
... 1 II normally contain only a smaLL amount of unreacted 
m<'lgnE!S I um phosph i d. and mijY be dispose'.! of ... i thou't haza,-d. 
It is D~1 conslde\"ed a hazardous ...... ste. Ho ... ever, the partialLy 
spent residue from Incompletely exposed IIetlaphos(R) 
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,-eq,ui,-es special cale. Precautions and instl-uctions fo,­
further deactivation and disposal ~Ill be given later in· 
th i s ma nua l. 

c. PRODUCT PACKAGING 
lhe tablets are packaged 500 to a fla5k. The pellets are 
packaged 1660 to a flask. 

The alum i num flasks I n ~h i ch they al-e packaged al-e 
r .. sealable and seamless. Their shelf life I~ almost 
l.nlimited as long as the packaging ,-emains ~ell sealed and 
Intact. Once opened, the flasks may be tightly resealed and 
stored for future use. 

I). WHAT IS HYI)ROGEN PHOSPHIDE? 
Hydrogen phosphide, more commonly referred to as phosphine, 
is a colorless gas ~hlch is toxic to insects. humans, and 
other forms of animal life. It is very mobi le ~ith a high 
vapOl- pl-es5u,-e. Thus. the penet,-at i ng capab i l i ty of hyd,-ogen 
phosphide Is g,-eat. The combination of high molecular 
~ctivity. vapor pressure and toxlcity at lo~ dosages 
accounts for i·ts ~ide acceptance as a fumigant. 

E. SAFETY RECOMMENDATIONS 
1. 

2. 

3. 
4. 

". ..,. 

6. 

7. 

B. 

9. 
10. 

11. 

12. 

Carefully ,-ead the labeling and follo~ inst,-uctions 
exp l i cit l y. 
Nevel- ~ol-k alone when applying fumigan~ fl-om ~ithin the 
storage structure. 
Neve,- allo~ unlnst,-ucted pel-sons to handle Detiaphos(R), 
Approved respiratory protection must be avai table 
fo,- the fumigation of stl-uctul-es f,"om ~Ithin. 
Wear dry gloves made of cotton or other materi~l when 
contact ~ith tablets. pellets or their dust is likely. 
It is preferable to open fumigant containers in open air 
or near a fan that exhausts Gutside immediately. Never 
open in a flammable atmosphere. 
1)0 not allo~ Detiaphcs(R) to contact li,uid ~ater or to 
pile, up. 
Dispose of empty containers and spent residual dust In a 
proper manner consistent with the label In5tructlons. 
Post "DANGER" signs on fumigated ay·eas. 
Notify appropriate company employees, and provide 
relevant safety information to local officials annually 
for use in the event of an emergency. 
Hydrogen phosphld~ fumigants are Dnl to be used for vacuum 
fumigations. 
Exposure to hydrogen phosphide must not exceed the 
a hour TWA of 0.3 ppm during application or a maximum 
concentration of 0.3 ppm after application Is completed. 
Th Is inc ludes I-eentl"y I nto a st\-uctUl-e. 

13. Fumigated flnlsh~,d foods and feeds must be aerated 
U 48 h 0 u,- s Etl:lll.l:_1ll._ll.ffll:l:lml_.tll_1bf::_filmL!;ll.DliIlIlIlll:l:' .• 

14. fransfer of a treated commodity to another site without 
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15. Ael-ate contaminated clothing in well venti Lated area 
prior to washing. 

16. Keep containel-s tightly closed except when removing 
product. 

11. ))0 not I-euse magnesium phosphide container!!I fOI- any 
purpose other than ret:ycling or reconditioning. 

18. GSHA I-ecommends that the exposure screeni ng of 
eml"loyees be conducted to detect impail-ed oulmonary 
function. OSHA recommends that any employees deveLQping 
the above condition be I-efel-red fOI- medical attention. 

II. PRECAUTIONARY STATEMENTS 

A. HAZARLIS TO HUMANS AND [IOMESTIC ANIMALS 
Keep Out of Reach of Ch i ldl-en 
IIANGER-POISON 

Magnesium phosphide in pellets. tablets or their dust can be 
fatal iof swallowed. [10 not get in /;lyes, in nose, on s~:in 01-

on clothing. Do not eat, drink or smoke whi le handLing 
magnesium phosphide fumigants. When the container is opened, 
Detiaphos(R) TabLets or PelLets wi II begin to reLease 
hydrogen phosphide (phosphine) which is an extremeLy toxic 
gas. Contact with water, acids and some other li,uids wi lL 
~cceLerate this reaction. If a garlic odor is detected, 
I-efer to section on "Industrolal Hygiene Monitol-ing" on page 
for appropriate monitoring procedures. Pure hydrogen 
phosphide gas is odorlessl the odor is due to a contaminant. 
Since an odor may not be detected under certain 
circumstances, the absence of a garlic odol- does not mean 
that hydrogen phosphide gas is absent. Observe proper 
application. aeration, reentry and disposal procedures 
spec if i ed e Lsewhel-e in the Labe ling to pI-event 
ove\"exp osur"e. 

FREW.lENT EXPOSURE TO CONCENTRATIONS ABOVE PERMISSIBLE LF..VELS 
OVER A PERIOD OFo DAYS OR WEEKS MAY CALJSE POISONING. 

iii. STATEMENT OF PRACTICAL TREATMENT 
Symptoms of overexposure to hydrogen phosphide are headache, 
dizziness, nausea. difficuLt breathing, vomiting and 
diarrhea. In all cases of overexposure get medical 
attention immediatel.y. Take victim to is doctor 01- em",,-gency 
tr~atment faci lity. 

1 • If._9.illii_1I0r:_!;I.lIliiL.1:x.:l!.:n_14I1..I.1il1:il __ IIl:_e.1il01..l.1l:1li1_J.l">_lDba,1Il:d I Ge t 
exp oeed perso n t 0 fon~5h is i 1-. Keep Wal-m and m .. fce !lUl-e 
perSQn can breathe freely. If breathing has stopped, 
give artiflci~l respiration by mouth-to-mouth or other 
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means of resuscitation. Do not give anything by mouth 
to an unconscious person. 

2. It,_1tll~,,,2.elle1lli.t._1si1.b.le1~Llll:_1bell:_g,lIllii_sil.l:e_llil!lsil..l.llll!le1:11 
III-ink 0'- administel- one 0'- two qlasses of watel- and induce 
vomiting by touching back of throat with finger, or If 
available, administer syrup of Ipecac. Do not give 
anything by mouth if victim Is uhconsclous or not alert. 

;3 • I t_2.e.l.lei,lli.t. __ :t.a b. .le1lli _lll: _lbell: _11.115 i_ !l.ei5 _ll n _ 51:: 1 n _1I.1: 
".llliblD!II BI-ush or shake material off clothes and shoes in 
well venti loted area. Allow clothes to aerate in a venti lated 

.area prior to laundering. Do not leave contaminated 
clothing In occupied and/or confined area such as 
automobl LeSt vans, motel rooms, homes, etc. Wash 
contaminated sl'.in thol-oughly with soap and wate,-. 

4. If_I:III;a1_fl:lI.m_i,b!LI?,el1t;:1lii_J1,1:_1tl1b..lei~Lgeilli_lll_e:l!e51 __ _ 
Flush wi th plenty of wate,-. Get med ica l attent ion. 

C. NOTE TO PHYSICIAN 
Magnesium phosphide tablets, pellets or their dust reacts 
with moisture from the air, water, acids and many other 
liq,uids to ,-elease hyd,-ogen phosphide (",;,osphl ne) gas. Mi ld 
ellposm-e by Inhalation causes malaise (Indefinite feeling of 
sld:ness), ringing of eal-s. fatigue, nausea and pl-essul-e in 
chest which a,-e I-elieved by I-emoval to fl-esh ail-. Model-ate 
poisoning causes weakn~ss. vomiting, {'pigastl-ic pain (pain 
just above the stomach), chest pain, diarrhea and dyspnea 
(diff'lculty In breathin9)' Elyn'l,toms of sevel-e polsonin9 may 
OC:C:UI- within a few homos 01- UP to sevel-al days, I-esulting in 
pulmonary edema (fluid in lungs) and may lead to dizziness, 
c:yanosls (blue or purple skin color), unconsc:lousness and 
death. 

In sufflc:lent q,uanAlty hydr0gen phosphide affects the liver, 
kidneys, lungs, nervous system, and clrc:ulatory system. 
Inhalation can cause lung edema (fluid in lungs) and 
hypel-emla (exc:ess of blood In a body part>. small 
perivascular brain hemorrhayes and brain edema (fluid In 
brain). Ingestion can cause lung and brain symptoms, but 
damage to the viscera (body cavity organs) Is more common. 
Hydrogen phosphide poisoning may result In (1) pulmanary 
edema, (2) llvel- elevated sel-um GOT, L[lH and aHtaline 
phosphatase, rRduced prothrombin, hemorrhage and jaundice 
(yellow skin color) and (3) kidney hematuria (blood In 
urine) and anuria (abnormal or lack of urination). 
Pathology is characteristic of hypoxia (oxygen deficiency in 
body tissue). Fre,uent exposure over a period of days or 
Wee~(E mClY caus~ poisoning. TI-eatment 15 !'Iymptomatle. 

The f 0 II ow I Tlg mea sun,s al-e suggested f 0,- use by the 
physiC Ian In aec:ol"dance wi til h Is own Judgmentl 
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a. Complete I-est 1-2 days aUl-lng which the patient must 
be kept q,uiet and wal-m. 

b. If the patient suffers from vo~lting or increased 
blood SUg<lI-, apPl-opl-late solutions !ShouLd be 
administered. Treatm ... ~'t with oxygen is recommended 
as is the administration of cardiac and circulatory 
stimuLants. 

2. In cases of severe polsonin", (interlsive cal-e unit 
l"I'!commen':ied) I 

a. Whel-e puimonal-y edema is obsal-ved. stero id therapy 
shouLd be consldel"£,d and close medical supel-vision 
is l"eCOl'lmflndl!d. Bloud tl' .. nsfusions may be 
necessal-Y. 

b, In case of' manif'es"\" pUlmOn<lI"y edema, venesection 
should be pel-fol-med unclal- vein pl-eSSU1-e control. 
Heart glycosides (I.V.) can be used in case of 
hemoconcentl-atlon. Vl~nesection may result in ShOC~I. 
In the case of' p,"091-esslve edema of the Lungs, 
immediately intubate and l-emove edema fluid and 
administer oxygen over-pressure respiration, as well 
as a ny measun~s l-e'tU i l"ed f 01- sh od: tl"ea tmen"'. In 
CilS9 of ~tidney 'fai lun'J, ex"tl"acol"Por'eal hemodialysis 
Is neceESary. There is no specific antidote known 
for this poi~nnlng. 

c. If pellets or tablets are ingested, Induce vomiting. 
Flush "the stomac:h with a diluted potassium 
permanganate solution or a sol~tlon of magnesium 
peroxide untl l flushing ll.uld ceases "to smell of 
~arblde. Thereafter, apply carbomedlclnalls. 

PHYSICAL AND CHEMICAL HAZARDS 
Magnesium phosphide In tablets, peLlets Or' pal-tlal.ly spent 
dust wi II release hydl"ogen phospilide ga~ If exposed to 
moisture from the air or If It comes Into con"tact with 
water, acids or many other ll.ulds. PI ling of tablets, 
pellets or dust from their fragmentation may cause a 
temperature Increase and confine the release of gas so that 
Iqnltlon could OCC:Ul". 8In(:e magnesium phosphide is so much 
more reactive than products containing aLuminum phosphide, 
DetlaphosCR) wI II present more hazard If It Is con"tacted 
wlih ll,tllid watel-, allowf~d {'() pi Le up 01" Is confined sO long 
as to allow the gas concentration to exceed the flammable 
II mit. 

( 

\ \\ ". 
\~ . 
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It is preferable t~ open flasks of Detiaphos(R) Tablets or 
Pellets in open air or near a fan which exhauvts outside 
immediately. Never open in a flammable atmos?here because 
0" rare occas ions they may f las:.. When open; ng, poi nt the 
containel- away fr"om the face and body and slowly loolSen the 
cap. These precautions will also reduce t~e applicator's 
exposure to hydrogen phosphide gas. 

PUI-e hyd,-ogen phosphide gas is p,-actically insoluble in 
water and oi ls and Is stable at normal fumigation 
tempel-atul-er;. HowE've,-, it may react with certain metals and 
cause con-os ion, espec i ally at hi gh r .- tempel-atUl"eS and 
relative humidities. Metals such as copper, brass and other 
coppe,- alloys, and pl-ecious metals suc;h as gold and silve,­
ar·e susceptible to corrosion by hyd,-ogen phosphide. Thus, 
smaLL electl-Ic motol-s, smoke detec;tol"S, b,-ass sprinkl'l!l­
heads, batteries and battery chargers, fork lifts, 
temper"atul-e monitol-ing systems, switching gears, 
communication devicest computers. calculators and ottler 
elech-onic 01- electl-Ical e'tuipnmnt shouLd be Pl-otected 01-

removed before fumigation. In most cases all electrunic 
e'tu i pm,?nt must be I-emoved. Hydl- ogen ph osph i de gas wi l l also 
react with certain metallic salts and then-efol-e, sensitive 
i terns such as ph 0 t ogl"<'lph i c film, some i nor9a n i c pigments, 
etc., should not be exposed. 

III. DIRECTIONS FOR USE 

A. GENERAL 
1. It is a violation of fedel-al law to use this pl-oduct in 

a manner inconsistent with Its labeling. Detlaphos(R) 
'"ablets and Pellets are Restricted Use Pesticides due to 
the acute inhalation tOKicity of hydrogen phosphide 
(phosphine, PH3) gas. For retal l sale to and use only 
by certified applicators for those uses covered by the 
applicator's certification or persons trained in 
accordance with this product manual working under the 
di,-ect supel-vislon and in the physical pl-esence of the 
certified applicator. Physical presence means on site 
or on the premises. 

2. Detiaphos(R) Is a highly hazardous material and may be 
used only by individuals trained In Its proper use. 
Befol-e using, ,-ead and follow the label p,-ec"utions and 
directions on the label and In Labeling. 

Additional copies of this manual are available froml 

Research FToducts Company 
P. O. Box 1460 



('0430 
00431 
00432 
004:B 
00434 
00435 
00436 
00437 
00438 
00439 
00440 
00442 
00443 
00444 
00445 
00446 
-0447 

00448 
00449 
004:':;0 
00451 
004::;2 
00453 
00454 
00455 
O()456 
00457 
00458 
00459 
00460 
00461 
00462 
"'0463 
J04>!',4 
00465 
00466 
00467 
004661 U 
004711) U 
00-H2 
00473 
004"74 
004n'i 
004-/6 
004"n 
0047H 
004"79 
0041:10 
00481 
00482 
()04H:~ 

004B4 
()0485 

B. 

Salina, Kansas 67402-1460 
913-825--2181 

Page 9 

3. Magnesium phosphide fumigants such as Detiaphos(R) are 
more reactive than products containing aluminum 
phosphide as the active Ingredient. In general, 
Detiaphos(R) is intended for use where cooler and/or 
dl- i el- eKp OSU1-e cond i t ions pl-eva I l, when, alum i num 
phosphide might nut break down properly. It is 
l-ecommended that Detla(R) aluminum phosphide be used at 
highel- temperatures and humidities. 

4. At least two trained persons must be present when 
Detiaphos(R) Pellets or Detiapho~(R) Tabl~ts are applied 
from within the space being treatud or daring reentry 
into a fumigated "01- pal-tiaLly ael-ated site. Only one 
trained person is re,uired when the fumigant is applied 
from outside the area 15 be treated. 

5. Pl-i'll- to applying this pl-oduct, you must inspect the 
storage structure to determine If it can be made 
sufficiently gas tight. Decide how pel-sonal expOSU1-e 
monitoring should be condu(:ted. Notify DPP1-opl-iate 
company employees and provide relevant safety 
information to local officibLs annually for use in the 
event of an emergency. Apply this fumigant in an 
effect i ve and safe manne!- i TIC lud: ng emel-gency pl-ocedul-es, 
etc. 

6. Ship holds, bal-ge5, cor.tainel-s on ships, l-ai ll-oad cal-S 
and containel-s shipped piggybad, by l-ail may be 
fumigated inh-ansit. However, funJigated trucks, vans, 
trai lers and simi lar transport vehicles cannot be moved 
ovel- pub l ic roads 0'- highways unt i l they aloe aerated. 

7. Pellets and/or tablets or their reacted residues must 
not come into contact with any processed food with the 
EXCEPTION that both can be added directly to gL2~=~~=d 
b.t:!i\wet:~_Lll:.e.L_m<tU"."_AntL~Jl"r:n_aLl.t"la used I n the 
manufactul-e of beer. 

B. Protect copper, si lver, gold and their alloys from 
corrosive exposure to hydrogen phosphide. 

9. Do not fumigate commodities with this product when 
commod i ty tempel-atul-e is below 40 degl-F.>eS F (5 degl-ees 
C). The only exception to this l-ule Is cold weather 
tobacco fumigation. See page of this manual. 

EFFICACY 
Complete control of li.ted Insect pests Is fre,uently not 
achieved. Factors contributing to less than lOOK control 
are gas leakage, poor gas distribution, unfavorable exposure 
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conditions, etc. In addition, some Insect~ are less 
susceptible to hydrogen phosphide than others. To maxlmlze 
contr'ol, extl-eme cal-e must be observed in sIOaling, highel­
dosages must be used, exposUl-e pel-I ods must be lengthened. 
proper application procedures must be followed, and 
tempel-atul-e and humidity mu .. t be favol-able. 

USE PATTERN 
1. INSECT PESTS 

Both pel lets and tab lets al-e reg istel-ed wi th the U. S. 
Environmental Protection Agency as an aid in the control 
of the following insects' 

almond moth 
angoumols grain moth 
bean wee V I l 
cade l le 
cel-ea l leaf beet le 
cigarette beetle 
confused flour beetle 
dermest id beet les 
dried f-ult beetle 
dl-ied fruit moth 
EUI-opean gl-a i n moth 
flat grain beetle 
fl-uit fly 
gl-anal-y weev I l 
gl-eatlo'l- wax moth 
ha h-y fungus beet le 
Hessian fly 
Indian meal moth 

2. COMMODITIES 

khapra beetle 
Lesser ~raln borer 
ma I ze weevl l 
Mediten-ane .. n floul- moth 
pi nl' bo l lwol-m 
raisin moth 
I-ed flo UI- beet le 
rice weevil 
I-usty gl-a i n beet le 
saw-toothed grain beetle 
SP i der beet les 
tobacco moth 
ye Ll ow mea l wOI-m 
Afl- i can I zed bee 
honey bee invested 

with tracheal mite 

Both Detiaphos(R) Pellets and Tal,lets are registered by 
EPA for the fumigation of the following commodities. 

a • Ba.I'I-I~!lr:l!:'J.ll1J.1r:a.,Lt;;~Olrn,lI.g1:tlalii 
almonds pistachio nuts 
barley popcorn 
Brazl l nuts rice 
cashews 
cocoa bet1nS 
coffee beans 
corn 
cottonseed 
dates 
f i lbel-ts 
f lowel- seed 
91-ass seed 
miLLet 
oats 
peanuts 

I-ye 
saff lowel- seed 
sesame seed 
seed ~ pod vegetables 
sOI-ghum 
soybeitns 
sunf lowel- seeds 
tr' I t lea le 
vIo'getable seed 
walnuts 
wheat 
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pecans 

The listed processed foods may be fumigated with 
DetlaphosCR). Under no condition shall any 
processed food or bagged commodity come In contact 
with DetlaphosCR) tablets, pellets or residual dust 
except that DetlaphosCR) may be added directly to 
processed brewers I-Ice, rna It and corn gr I ts fOl- use 
In the manufactul-e of beer. 

Pl-ocessed candy aTld sugar 
Cerea l f loun, and bakel-y mi xes 
Cereal foods (Including cookies, crackers, macaroni, 

noodles. pasta, pretzels. snack foods and 
spaghett i) 

Processed cel-ea l 131-10 i ns (i nc lud i ng mil led fl-act ions 
and packaged cel-ea ls) 

Cheese and cheese by-pl-oducts 
Choco late and choco late pl-oducts Cassol-ted 

choc~late, chocolate li,uor, cocoa. cocoa powder, 
dar!: chocolate coating and ml lk chocolate> 

PI- ocessed coffee 
COI-n gl- I ts 
Cur'ed, dr'ied and pr'ocessed meat products .. nd dl-Ied 

fish 
[lates 
Jl-ied eggs and egg yoU, solids 
[lried ml lk, dried powdered mi lk, nondairy creamers, 

and nonfat dried ml lk 
Dried or dehydrated fruits (apples, dates, figs, 

peaches, peal-S, pl-unes, l-alslTls and sultanas) 
Dr'led and deh)'drated vegeiab les (beans, r..an-ots, 

lenti ls, peas, potat~ flour, potato products and 
sp I nach) 

Figs 
,Ma It 
Peanuts 
Pl-ocessed herbs, SP Ices, seasonl ngs .. nd cond iments 
Processed nuts (almonds, apricot kernels, Brazi l 

nuts, cashews, filbel-ts, pecans, pistachio nuts and 
walnuts) 

Processed o .. ts (Including o .. tmeaL> 
Rice (brewers rice grits, enriched .. nd polished, 

ildy'lce) 
Soybean fI,OUI- and ml I,led fl-actions 
Pr ol~essl?d tea 
Yeast (ll1C lud I ng PI- I mal-y yeast) 
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AnImal hide 
Cloth i ng 
Pro~essed or unpro~e~sed ~otton, wool and 

othel- natu,-al fibel-s 01- ~loth 

Feathel-s 
FUl-S 
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Humdn hair, rubberized hair. vul~anized hair, mohair 
Lea the,- pY" od u~ t5 
Toba~c(j 

Wood, ~ut trees, wood ~hlps and wood and bamboo 
pl-oduets 

Papel- and papel- pl-odu~ts 

[ll-ied plants and flowel's 
Seeds (grass seed, ol-nament", l herbaceous plant seed 

and vegetable seect) 
straw 01- hay 
Tires (for mosquito control) 

[lOS AGE GUIDE 
Sin~e hydrogen phosphide is a mobile gas and will penetrate 
to all parts of the stor~ge structure. dosage must be based 
upon the total volume of the spa~e being fumigated and not 
on the amount of bulk commodity it contains. For example. 
the S,lme amount of Det iaph(Js(R) is ,-e"tUil-ed to ty"e<lt <l 
30.000 bushel silo whethel- it is full 01- not. The fo ltowi ng 
dos<lge l-anges ay"e allowed fo,- bu H, and space fum i gat Ions. 

-.-.---------.-.~--.-----..;.---.------------------.--------------------

DOSAGE GUIDE 

:"RODUCT PER 1000 CU. FT. PER 1000 BU. 
SIQBauE_Ca~aCIIY 

PEL.LETS 
TABLETS 

200 
40 

1450 
290 

250 
50 

1810 
360 

NOTEI The maximum dosage allowed fOl- dates. nuts and dl-Ied 
fruits Is 80 tablets or 400 pellets per 1000 cubl~ feet. 

These dosages should not be exceeded. 
realize that shortened exp~sure period 
for with an increased dosage. 

It Is important to 
cannot be compensated 

The wide dosage ranges listed above aloe designed to 
accommodate the variety of fumigation situations that might 
OCCUY". The major factOl- in selecting dosage Is the 
capabl lity of the stru~ture to hold hydrogen phosphide 
during the exposure period and thus obtain and sustain 
lethal c:oncentl-atlons thl-oughout. It is ",Ol-e difficult to 

I 
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obtain penet,-ation of gas th,-oughout the .. tl-ucture in bulh 
st~Ted commodities. An example of this Is the treatment of 
grain stored in flat storage in which fumigant cannot be 
uniformly added to the grain but must be probed or surface 
applied. 

Although It Is pe,-mlsslble to "'hoose from the fuLL '-ange of 
dosages listed above. the following dosage ranges a,-e 
,-ecommended fo,- the various types of fumigations. 

._----------------------------------------------------------------

RECOMMENDED DOSAGES FOR SEVERAL TYPES OF FUMIGATIONS 

I~e~_QE_EUMl~aIlQ~ I!!JS/'l!3E_BAl::ltiE UNILIJE-Io1IJL..UME!! 
E:EL..L..EUi IllI!L..EIS 

1. SPACE (INCLUDING PACK·-
AGED COMMODITIES) 
A. MIL.LS, WAREHOUSES. 200- 600 40-120 1000 CU. FT. 

ETC. 

B. BAGGED COMMODITIES 300- 600 60-120 1000 CU. FT. 

C. DRIED FRUITS. NUTS 200- 400 40- 80 1000 CU. FT. 
AND DATES 

n. STOREI' Tor'ACCO 200- 400 40- 80 1000 CU. FT. 

2. .BUL.K STORED COMMODITIES 
A. VERTICAL STORAGE 300- 600 60-120 1000 CU. FT. 

400- 750 80-1:::;0 1000 BUSHEL.S 

B. TANKS 400- 700 80-140 1000 CU. FT. 
500- 900 ].00-180 1000 BUSHELS 

C. FLAT STORAGE 500-1450 100-290 1000 CU. FT. 
(LOOSE CONSTRUCTION) 650-1800 ].30-360 1000 BUSHELS 

I) • FARM BINS 700-1450 140-290 1000 CU. FT. 
900-1800 180-360 1000 BUSHELS 

E. RAIL CARS 300- 700 60-140 1000 CU. FT. 
400·· 900 80-180 1000 BUSHEL.S 

f'. BUNKERS. TARF'ED 300- 700 60-140 1000 CU. FT. 
GROUND STORAGE 400- 900 80-180 1000 BUSHELS 

G. BARGES 300- 800 60-160 1000 CU. FT. 
400- 750 80-150 1000 BUSHELS 

H. SHIPHOLDS 300- 660 60-132 1000 CU. FT. 
400- 826 80-166 1000 BUSHELS 
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*Volume or storage capacity of the area being treated. 

-----------_ ... _--------------------------------------_._-----------
The uppel- dosages listed an! l-ecommended in stl-uctul-es that 
are of loose construction. 

E. SEALING 
Then. are many factor"! affecting a fumigation but most al .. 
minol- compal-ed to sealing. F'ropel- sealing is neceSSal-y to 
Insure effective control of Insects and to r~otect man and 
other forms of life in adjoining enclosed areas from 
hydrogen phosph ide dur i ng the fum i gat ion. Pl-opel- sea ling 
milst inc lude the c losul-e of all openi ngs exr.:ept tiny ho les 
or narrow cl-acks that aloe vel-y difficult to seal. Maximum 
results, however, can be achieved if even these are sealed. 
Po lyethy lene sheet i n<] and masf' i ng 01- duct tape aloe ade'l.uate 
.. ealiT,g matel-ials. Contact Reseal-ch Pl-oducts Company fOl­
additional information. 

F. EXPOSURE GUIDELINES 
The following table may be used as a guide in determining 
the minimum length of the exposure period at the indicated 
tempel-atul-es. 

TEMPERATURE TO WHICH 
FUMlGANT AND/OR 

I~S~Cla_eR~_~~~QSED_ 

lie low 40 F 
40 F 53 F 
54 F - 59 F 
60 F - 68 F 
Above 68 F 

PELLETS 

Do Not Fumigate* 
8 day.(192 hrs.) 
4 days (96 hnr..) 
3 days(72 hl-S.) 
2 day.(48 hI's.) 

TABLETS 

Do Nnt Fumigate* 
10 day.(240 hrs.) 
S days (120 hrs.) 
4 days(96 hl-S.) 
3 days(72 hl-S.) 

The length of the fumigation must be great enough so a. to 
provide for ade'l.uate contr~L of the insect pests which 
Infest the commod ity being h-eeded. It is neceSSill-y to 
lengthen the fumi gat i on at lowel- tempel-atures • i nee insects 
are more difficult to ki II under these conditions. In this 
regal-d, the tempel-atul-e to wh ich the insects aloe expo!lled is 
the critical factor. 

1here Is little to be gained by ex1ending the exposure 
period if the structure to be fumigated has not been 
carefully seeded. Cal-eful s .. aling is l-e~uil-ed to enstu-e 
that ade'l.uate gas l .. vels aloe retained. In fact, It is 
advisable to se~l more tightly for magnesium phosphide than 
aluminum phosphide since magnesiulO phosphide genel-ates the 
gas much mOl-e ''I.uldtly thus aLLowing mOl-e opportunity fay' 
leakage. Proper application procedures must be followed to 
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provide satisfactory dl~trlbution of hydrog~n phosphide gas 
particularly in the fumigation of bulk commodity contained' , 
In large storages. 

When pellets or tablets are not uniformly added to a bulk 
commodity mass (I.e. sUl'face application 01' shalLow pl'oblng) 
exposure times must be substantialLy lengthened to aLLow 
peneh-ation of gas thl-Oughout the commodity. As a "l-ule of 
thumb" a minimum of 1 day shouLd be added to the exposure 
time listed on above for each 10 feet the gas must 
penetl-ate downward. It is pl-eferab le to add :2 days for each 
10 feet. Some stl'uctUl-es can only be h-eated when 
compLeteLy tarped. 

In addition, the fumigation period shouLd be Long enough that 
tHe production of hydrogen phosphide has essentiaLLy ceased. 
This wi Ll minimize wOl-ker expOSU1-e duriny further stol-age 
and/or processing of the treated buLk commodity as welL as 
l-educe hazal-ds in the d i sposa l of spent magnes i urn phosph ide 
pl-oducts l-emaining aftel- space fumigation,.. Tempel-atUl'e and 
humidity to which Detiaphos(R) PeLlets and Tablets are 
exposed aloe impol-tant to this detel-mination since both lowel­
temper'atUl-es and/or dry air' l-etard gas reLease. This is 
usuaLLy not a pl-obLem since magnesium pho~>phide generates 
the fumigant gas very ~uickLy. 

Conse~uentLy, exposure periods recommended in the table are 
minimum periods and may not be ade~uate to controL aLL stored 
product pests under aLL conditions. This is particuLarly 
tl-ue at lowel- tempel-atun"s (below 60 degl-ees F). N01' will 
they always pr ov I dr~ for the cessat I an of the pl-oduc:t i on of 
hydrogen phosphide when pellets or tablets are exposed to 
very low moisture levels. Gl-ain at 70 degrees F and 12 
percent moisture provides more than ade~uate conditions for 
fumigation. 

If the temperature to which the insects are exposed Is 
warmer than the temperature to which the pelLets or tablets 
are exposed (i.e. may occur in a winter space fumigation), 
it may be possible to obtain an effective Insect kill before 
the fumigant Is totally spent. In this event it Is 
permissible to conclude a space fumigation as soon as an 
effective ki II has been achieved, howevel' In this event the 
pellets or tablets must be deactivated prior to disposal. 
See de<1ctlvatlon instructions on page of this manual. 

Whenever possible, exposure periods should exceed minimum 
pel-iods listed above. Remembel', the ~<ey to effectlvt' 
results lies with correct dosage, long exposure periods, 
pl-opel' app Licat I on Pl-ocedul-es and wel l '3ea led enc losUl-es. 
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(] G. APPLICATION PROCEDURES 
1. GI::NERAl_ STATEMENT 

U 

U 

U 

The following instructions are Intended to provide 
genel-al guidelines fOI- typical fumigations. These 
instruct ions an> not I ntended to cover every type of 
situation nor are they meant to be restrictive. Other 
pl-ocedur-es may be used if they are safe. effect Ive and 
consistent with the properties of magnesium phosphide 
pl-oducts. 

:~. APPLICATION PROCEDURES FOR DIRECT ADDITION OF PELLETS OR 
TABLETS TO BULK COMMOIIITIES. 

a. ~lI.mmll.d.111Iilliil Listed I-aw agl-icultul-al commodities. seeds. 
wood chips, animal feed and feed ingredients, and processed 
brewers rice. maLt and COI-n gl-Its used in the manufacture 
of beel-. 

b. S111.l:,Sl9.Iil_S,tr:,US;;,tl.U::lilliil Bins. tan~:s. silos. gl-anal" i eSt flat 
storage, bunkers. bulk rai l cars, etc. 

c • E:r:.llr.Iild.,Ur:lillii_ElI.r:._!.!1ilr:11s;;""LS1.1lr:.Sl9.Iil; (c 0 nc:ret e UPI- i gh t bins and 
othel- 51 lo type bins Hat can be 'tuid,ly t1-ansfen-ed) 

(1) For best results aIL cracks and openings with 
the exception of fi II openings should be closed 
01- sealed pl"iol" to filmig<1ting the bin. To this 
pnd. vents nea," the bin top connecting adjacent 
bins should be o;;ealed p,"iol" to the fumigation. 
If the bin is entered to smal these openings 
after the fumigant has been added, pr~per 
respiratory protection must be worn. 

(2) Detel-mlne minimum exposure time based on 
cOOlmod i ty tempel-atul"e and mo Istu,-e. Commod I ty 
molstures of 12.0~ are more than ade'tuate to 
obtain complete reaction of the fumigant. 

(3) CalCUlate the number of pellets or tablets needed 
and the rote at which they must be added based upon the 
rate at which the bin wi II be fl lLed. 

(4) Pellets or taJlets may be applied by hand or by an 
automatic d,spenser on the headhouse/gallery belt or 
Into the fl II opening. An automatic dispenser may also 
be used to add fumigant Into the upleg of the elevator. 
Add fumigant in as continuous a manner as possible to 
the commodity stream. 

(5) Seal the bin deck openings after the application is 
complete. 
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(6) VerticaL bins can aLso be fumigated by deep 
pl-ob i ng. 

(7) Bins re'luiring more than 24 hours to fiLL shouLd 
not be fumigated by direct addition as the bin is 
fiLLed. These bins must be fumigated by probing, 
sUI-fac:e applic:atlon, 01- other appl-opl-iate methods. 

(8) Post "DANGER" p Lacal-ds on all entl-anc:es and on the 
discharge gate. 

(9) Bins needn't be aerated unti L they al-e tl-ansfen-ed. 
WOI-kel-s must no t be ovel- exposed dUI- i ng th i 5 tl-ansfel-. 

E:I:ltt.Ia!1I,Il:!illO_Eltl:_E.l.till_SlltI:A9.1il1 (,-ec: tang u lar shaped bins, 
tan~(s, fal-m styLe bins and othel- hOl-izontal bins) 

(1) Chec:k the stol·age fOl- tightness. 

(2) To the extent p,-actlcal, seaL any vents, C:l-ac:ks 01-

othel- sources of Leal<s. 

(3) Determine appLIc:ation proc:edure to be used. This 
can IncLude shaLLow py·obing. deep pl-obing. unifol-m 

(4) 

add I t i on as the bin Is fI L Led, 0'- sUI-face app Llcat Ion. 

Bins re'luirlng more than 24 hours to fi Ll should not be 
fumigated by addition as the bin is fiLLed since Lar~e 
'!.uantities of 9aseous fumigant may escape before the 
bin is finalLy seaLed. 

Probes should be Inserted at horizontaL intervals along 
the Length and width of the bin. The number of peLLets 
or tablets per probe is determined by dividing the 
total number of peLLets or tabLets by the total number 
of prob I ngs. PeLLets 01- tab Lets wi LL be dl-opped Into 
the probes at intervals as the probe is withdrawn. 
ReLeasing all the fumigant Into the probe at once may 
retard the production of hydrogen phosphide and might 
cause an ignition of gas trapped in the clump of 
peLlets or tablets. 

Surface appLication can be used If the bin can be made 
sufficlentty gas tight to contain the fumigant Long 
enough for It to penetrate throughout. In this 
instanc:e it Is advisable to pLace 1/4 of the dosage In 
the floor leveL aeration ducts. This fumigant must not 
contact LI'lUld phase water. 

Detel-m i ne dosa99 and exposure time. The dosage 
wi II depend In lal-ge pay·t on a comb I nat I on of 
the tightness of the seaL, the appLication 
pl-ocedUl-e and the gl-aln depth. The pOOI-el- the 
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sea l and the fal'the," the gas must penetrate to 
reach throughout the bin the higher the required 
dosage wi II be. For good results add the length 
of time required for the gas to penetrate 
thl"oughout the bin to the exposu,"e time 9iven on 
page of this manuaL. To the extent 
possibLe, lengthen the exposure period. As a 
"ruLe of thumb" a minimum of 1 day should be 
added to the exposur~ time for each 10 feet the 
gas must penetrate downward. It is preferabLe 
to add 2 days for each 10 feet. 

(5) Arrange enough appLicators and other workers to 
compLete the job quickLy enough to avoid 
excessive exposure to hydr0gen phosphide gas. 
The pY'oductlon of gas dul"ing application can be 
si9nificantly retarded by venting fLasks 
outdoors, conducting fumigations when 
tempel"atu,"es in the bin al"e Lowest, and othe," 
worl: pn,u:tices. It Is usuaLly advisable, 
however, to wear approved respiratory protection 
from start to finish since gas production is 
much more rapid than when using aLuminum 
phosphide. Monlto,"lng with a suitable detection 
device Is ,"e'tub"ed to a"'SU'"e that the 0.3 ppm 8 
hour TWA is not exceeded. See "Industr ia l 
HY9iene Monitul"ing" section on page of this 
manua l. 

(6) It is often advisabLe as an additional sealing 
measure to cover the commodity with plastic tarps. 

(7) Seal all remainin9 exits. 

(8) Post "DANGER" placards on and lode all entl" .. nces. 

(9) The bin needn't be aerated unless reentry is 
re''I.uired. Consult safety PI"ocedures listed elsewhel"e 
In labe II ng. 

E:!:!l.S;; ae.!.I!:a,. _ f.IU': _Il!.l.tlll@l:lii_illnd._ IJ1Ilc!:_IJ.u1r.l !~.Il!:_ I ill!: e.ce. 
C.o.mm!l.e.1Hel> t 

(1) See step!!! "3" and "4" In section "d" above. 

(2) When tal"ps al"e bel ng spread ovel" 9,"ound storage 
they shouLd be glued, cLamped or otherwise 
sea led t og~thel". eant.l 01" watel" snafces can be 
used fOI" a gl"ound sea l. 

(3) Application may be made through slits in the 
tarp or the tarp can be spread over the 
commodity afte," application. Seal slit!!! "ftel" 
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app licat Ion. 

(4) Post "DANGER" p lac:.wds. 

(5) This is an outdoor application so safety 
monito'"ing and ,"esl'lratory e''i.ulpnoent are not 
re'l.U I,"ed. 

t • E:r:.l!l:;atll.lr:.alO_1.1tl:_Bal.L.!::iU::li.L_!::.ltnialnal:lO.L_Ir:1I1:;1!.1iI.L_and 
l!ioal:_Ir:anlOa.ltr:.i_~e.ol!:;l~lOl 
Ra I 1 ca,"s, conte I ne,"s, trucks. and othe," transport 
vehicles loaded with buH, cDn.modities to whlc:h 
rlet I aphos(R) Tab lets or Pe l lets mClY be added are 
t'"eated in essent i a l ty the SClme way ClS any othe," 
storage faci llty. Detlaphos(R) may be added as the 
vehicle Is b~lng filled, the dose may be scattel"E,d 
OVe," the sUI"face after· load: ng has been comp leted or 
the tablets Qr pellets may be probed below the 
sur·face. Ca,"eful ly sea I any vents, c,"acf,s or othe," 
leaks particularly If the fUmigation is to b~ 
can"ied out intranslt. Remembe,", rai l cars and 
conta I ne'"S sh I pped pi ",gybadl by '-a I 1 may be 
fumigated Intranslt, but it Is not legal to move 
t'"lIcks, tl"iillle,"s, etc., ove,.· public ,"oads 0'" 

highways until they a'"e ae'"ated. See section 
"III.J" on page of this manual for recommendations 
on placa,"ding, commodity aen"atlon and training of 
Persons authorized to remoVe placarding. 

Notify the consignee if the commodity is to be shipped 
under· fumigation. If the consignee is unfaml lia," with 
proper handling of fumigated ral l cars, it is recommended 
that they be provided with the necessary information. 

.(1) Genera l 
Since on farm 9torage is almost always flat 
stor·age, refe'- to "P,"ocedures for Flat Sto,"a'.!"," 
a n page of th is rna nua l" Excep t when 
ty·eat i nil co ld and/or ve,"y d,"y gl"a I nit Is 
adv I f.;ab le to Use a lum I num ph osph I de since the 
,ulek gas production with ma'.!neslum phosphide 
may cause g'"eate," app llc:ato," expos","e. The 
,ulck gaB release can also cause additional gas 
leaf:a'.!e. The Inst,"uctions whic.h follow p,"ovlde 
additional guidance. 

(:::'1> Sealing 
Leakage Is the single most Important cause of 
fal lure In the treatment of farm bins. Since 
these bins a'"e U5U.l l ly sma L l by Compa," I son they 
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h"ve a highel- leakage al-ea in propol-tion to 
their capacity. Most wooden granaries are so 
porous that tlley cannot be successfully 
fumigated unless they are completely covered 
with plastic sheeting or similar tarp. Steel 
bins are aL~o usually of very loose construction 
and thel-efol-e, I-eq,uire much attention to sealing. 
All vent~ and aeration ducts must be tightly 
sealed using 4 mil polyethylene sheeting 01- its 
eq,uivaLent. The pLastic must be sealed dll-ectly 
to the metal with tape or other adhesive. It Is 
not suff i c i ent to "c inch up" the p Last i c as with 
a beLt. The surface of the grain shouLd be 
covel-ed with plastic sheeting aftel- Detlaphos(R) 
has been app lied. 1'al'p I ng of the gl-a i n sUI-face 
wi l L 9reat ly I-educe leal:age. Ce.el- sea li n9 
technlq,ues are recommended, i.e. closure of all 
large crack~ with caulklny, foam InsuLat!on or 
other sealant. S~aling these cracks wi~l 
gl-eatly I-edUce the )-eq,ull-ed dosage. TWl' ml l 0)­

thicker plastic can be used for tarping the 
gl-a I n SUI-face, howevel-. the p last i c used on the 
outside of the bin should be at least 4 mi ls. 
When an entire structure is tarpeu the plastic 
must be at Leas& 6 mils thick to prevent 
excessive tearing during the fumigation. 

(3) Dosage 
Unless atL the large cracks are sealed as 
descl- Ibed above the dosage I-"commended should be 
180-360 tab lets 01- 900-1GOO pe l lets pey' 1000 bu. 
capacity of the space under the plastic tarp. 

(4) Add i tiona lApp l Icat I on Inst)-uct 10m, 
Probing tablets or pellets into the grain mass 
is the recommended method of application. Probe 
Insertions should be scattered evenly over the 
surface. A rigid PVC pipe, about 5 to 7 feet 
long and 11/4 Inch diameter can be used. In 
this event, use about 20-50 tablets Or 100-250 
pellets per probe. The fumigant Is gradually 
re leased I nt 0 the pr olle as I tis wi thd,-awn fr om 
the grain. Releasing all the fumigant Into the 
probe at once may retard the production of 
hydrogen phosphide ~nd might cause an Ignition 
of gas trapped I~ the clump of pellets or 
tablets. Place no more than 1/4 of the total 
dose In floor level aeration ducts. Be sure the 
Inside of the ael-ation duct Is dl-y befOI-e adding 
the pellets or tablets. Addition of 
Detiaphos(R) to water In an aeration duct Can 
cause a fire. Se<ll the ael-atlon fan as 
descI- I bed above. 



01096 
01.097 
0:1.09B 
01099 
OJ.l00 
OH01 
otl02 
01103 
011.;)4 
0110~i 

01106 
03.107 
01.108 
01109 
01.1.1.0 
OHU 
'1112 

01113 
01114 
01115 
01.H6 
OH17 
()1l.18 
01119 
01.12() 
0112:1. 
01123 I.J 
01.1211 U 
0112il1 U 
01128 
0l.l.29 
01.130 

( '11~~1 
.;1132 
OU3:5 
03.134 
011.35 
01.136 
01137 
013.3£3 
03.139 
()1l.40 
OH41 
01142 
OH4~~ 

01144 
OU45 
0t147 
01.140 
()1149 
011.50 
011.5'. 
Vi:l 5~! 

Page 21 

(5) Additional Precautlon~ 
Do not fumigate bins that wi II be entered by humans or 
animals prior to aeration. Do not fumigate areas which 
house e,ulpme"t containing copper or other metals which 
wi II be corroded by hydrogen phosphide. This includes 
electrical and electronic e,uiprnent. 

P lace "DANGER" p lacal-ds on entl-ances to the bin and 
near the laddel-. See sect I on on "F'LACAF~I)ING OF 
FI"'lGATED AREAS" on page of this manual. 

An approved canister respirator must be worn for 
Indoor application. If an approved respirator 
is not aval lable, application must be done from 
outside of th~ site to be fumigated. Also refer 
to all othel- pl-ecaut ions given In th i s manua l. 

(6) Post Ael-at I on TI-eatrnent 
It is good practice to spray the grain surface with an 
approved insecticide protectant to retard reinfestatlon 
and to fog the space above the gl-a into kill ex I st I ng 
adult flying insects. 

.3. APPLICATION PROCEDURES FOR SPACE FUMIGATIllNS. 

a • r::r.lu::.ad.lI.l:elii_f.o.r._t11.l.1li1.l._I<lil.1:tlb.QlIliie5-*,_E.o..QILE:I:.o.c:.eliiliiln!l_E:.l.lln15, 
I.:tla.rul:tal:lii.l._I1:uc:.l1li1.l._Ir.fll.l.tl1:lii.l._C.o.n1alne1:5_anIL . .o..ibr.:1:_S1a.iic:. 
aea..l.a.~la_~nc:.l.o.liIlIl:r.:lii 

(1) Determine the dosage of tablets or pellets to be 
applied based upon the following parameters for 
space fumlgationl 

The volume of the structure 
The a I 1- and/or' cornrnod I tv tempel-atun!! 
The general tightness of the structure to be 
fumigated. 

(2) Iletel-m I ne exp osul-e pen- I od based 0 n the "F.xp OSUl-e Gu I de" 
on page of this ma~ual. 

(3) Seal all opellings except for the door beln9 used to 
enter and leave. Pav particular attention to openlng~ 
to connecting or adjacent struci"res. 

(4) Place travs or sheets of Kraft pap~r or foil, up 
to 12 S,t. ft. 0 .• 1 !I'{. m) In al-e<l, on the flool­
throughout the structure to hold Detl~phos(R) 
Tablets or Pellets. 

(5) Spread Detlaphos(R) on the sheets at a densltv 
no greater than 30 tabl~ts per s,. ft. or 75 
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pellets per S't. ft. This cO'Te,.pond .. to 
sLightly more than one half ilask of tablets or 
onl;1 half flaslf of pellets pel- 3'x4' sheet. 
Check to see that they have not piled UP and 
that they are spl-ead out evel'ty to minimize 
contact between the Indlvlciual tablets or 
pellets. 

(6) Pellets and tablets may also be applied in 
moistu,-e pel-meable enveLopes to fumigate 
commoditie~. When fumigating in this way the 
envelopes must be fastened to a SUbstantial 
support. Place no more then 10 pellets nor more 
than 2 tablets into one envelope. Detiaphos(R) 
Pe llets and Tab lets sha II not be placed in 01-

attached to commodi ty packages intended for 
reta I len!l. 

(·7) When fumigating Olultiple story buildings, each 
floOl- Is cOl,sidel-ed a sepal-at:> enclosul-e. Application 
should begin with the top floor and end with the ground 
floOl-. 

(8) Seal all remaining exits. 

(9) Placard and lock all entrances. 

(10) Aerate the structure upon completion of the exposure 
pel-iod. Standa,-d am-at Ion time ancl pl-actice,. shouLd be 
developed using a low Level detection device. 

(11 ) 

Practices wi II vary widely at different sites but loll II 
usually include opening windows, d001-S, and vents and 
activating any venti latlon equipment. Reentry of an 
unael-ated stl-uctu,-e must be done In pai,-s wearing 
appropriate respiratory e,ulpmetlt. 

Dispose of rema I n i.ng dust fl-om tab Lets 
SEE "STORAGE AND DISPOSAL" on page 
manual. Avoid breathing the dust. 

or pe llets. 
of this 

(1) Gene,.·a l 
Follow the pertinent Instructions given immediately 
above In pal-t "a". 

Use of pLastic sheeting or tarpaulins to provide a 
fumigation enclosure Is one of the easiest and least 
expensive fnp.l3ns fOl- p,-ovldlng l-p.latlvely gas tight 
encLosun~s which aloe ve,-y well suited fOl- fumigation. 
Plastic tarps are penetrated only very sLOWLy by 
hydrogen phosphide gas, and tight coverings are readi ly 
f"ol-med from the sileets. The vo lume of the,. .. enc losu,-es 
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may vary widely. 

(2) Sealing 
An enclosure Buit.ble for fumigation may be formed by 
covering packaged commodities with pla~tic sheeting. 
The sheet~ may be taped, glued, or clamped together to 
provide a sufficient width of material to ensure that 
ade,uate se~lin9 is obtained. If the flooring upon 
which the commodity rests is of wood or other porous 
material. It should be repositioned onto plastic 
sheeting prior to covering for fumigation. The plastic 
covel"ing of the pi le may be sealed to the floor using 
tape, glue, sand 01- water snakes, by shoveling soi l 01-
sand onto the ends of the plastic covering or by other 
su i tab le pI-Deed ul-e£>. The p last icc ovel- i ng sh auld be 
I"ei nfol"ced by tape 01- other means around an}' shal"p 
corners or edges in the stack so as to reduce the risk 
of tearing. Thinner sheeting, about 2 mi ls, Is 
suitable for most indoor tal'p fumigations. However, 4 
mil plastic Dr thicker is more suitable for outdoor 
app l i ca t ions whel"e wind or other mechan i ca l stl-esses 
are likely to be encountered. 

(3) Additional Application Instructions 
Tab lets 01- pe l lets may be app lied under the edge 
of the tal-p 01- thl-ough slits. The pellets 01" 
tab lets shoilld be PI"otected fl-om cundensat i on or 
other soun:e of waiel". The slits in the 
covering ~hould be carefully taped to prevent 
loss of ga5 once. thE' dose has been applied. 
Pellets or tablets must be placed in a single 
layel". CaY'e shou ld be ta~len to PI-event the 
plastic tarp from covering the pellets or 
tablets in such a way as to prevent contact with 
moist air or to confine the gas. Refer to other 
sect ions fOI" dosage and exposure t ime'3. 

(4) AdditionilL Precautions 
See appropriate precautions if the fumigation is 
conducted indoors as opposed to outdoors. 
Indool- fumigation precautions a'-e handled as any 
other situation where the application Is made 
fl-om outside Hie .1I"ea being fumigated (i .e. the 
adding of pellets or tablets to a dispenser for 
uniform addition to grain). Workers may occupy 
adjacent indoor areas but they must be protected 
from overexposure to hydrogen phosphide by 
ade,uate seallnQ, ventilation or as a last 
re~ort, respiratory e,ulpment. 

Do not walk on stacks during the fumigation. 

Place "['ANGER" p laCal"ds at consp ICl10US po I nts on the 
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FoLLow pn;)cautlons listed elsewhe,-e in labeling. 

(5) Ae,-at I on 
Precautions must be taken to assure that 
exposure to hydrogen phosphide in excess of 
allowed limits does not occ~r both during the 
fumigation and aeration. 

4. APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF SHIP 
HOLDS 

:)_'. \ 

(1) Shipboard fumigdtion Is also regulated by the U.S. 
Coast Guard Regulations 46 CFR 147A. 

(2) This product is toxic to fish. Keep out of lokes, 
streams and other a,uatic environments. Do not 
contaminate wdte,- by cleaning e·tuipment or disposal of 
wastes. 

(1) Refe,- to and comply with the ,-egulations and 
procedures found in U.S. Coast Gua,'d Regulation, 46 CFR 
147A. 

(2) Prior to fumigating a vessel fo,- int,-anslt cargo 
fumigation, the master of the vessel or his 
representative, and the fumlgato,- mu",t deter'mlne 
whethe,- the vessel Is suitably designed and configU1-ed 
so as to allow for safe occu~ancy by the ship's crew 
throughout the duration of the fumigation/voyage. 

If It Is determined that the design and 
configuration of the vessel does not allow for 
safe occupancy by the ship's crew throughout the 
dUY'atlon of the fuml<,Jatlon/voyage, then the 
vessel wi II not be fumigated unless all c)-ew 
m(;)mbe,-s are Y'emoved f,-om the vesse l. The c,-ew 
members loll II not be allowed to re-occupy the 
vessel unt Il the vessel has been p)-ope,-ly 
ae)-ated and a dete,-m I nat I on has been m<'1de by the 
master of the vessel and the fumigator that the 
vessel Is safe for occupancy. 

(3) The person responsible for the fumigation must 
notify the master of the vessel, or his representative 
of the re,ulrements relating to personal protection 
e,ulpment*, low range detection e,ulpment and that a 
person ,uallfled In the use of this e,ulpment must 
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accompany the vessel with ca,-go under fumigation. 
Emergency procedures, cargo venti lation, periodic 
monito,-ing and inspections, .. nd fi,-st aid mea':.u,-es must 
be discussed with .. nd understood by the master of the 
vessel or his representative. 

(4) Seal all openings to the c.n-go hold 0'- tanll using 
suitable, water proof, gas tight materi .. ls. Locll 
and/o,- othe,-wise secu,-e all openings, manWaY5, etc. 
used to enier the hold. Post app,-oprlate "DANGER" 
p laca\-ds on same. 

(5) On tan~:e,-s the ove,--space pressu,-e ,-el ief system 
of each ianll must be sealed by (1) the cLosing 
of app,-op,- i ate va Lves .. nd (2) sea LI ng the 
openings Inio the over-space with gas tight 
mate,-I a Ls • 

(6) Contact appropriate authorities. 

(7) If the fumigatlQn is not completed and the vessel 
aerated before the manned vessel leaves port, the 
person In charge of the vessel shall Insure that at 
least two units of personal protection e,uipment and 
one gas 0'- vapo,- detection device and a pe,-son 
qualified in their operation be on board the vessel 
during the voyage. 

(8) lIul-ing th'e fUmi'lation or until a manned vessel 
leaves port or the cargo is aerated, the person In 
chan;!e of the fumigation shall insm-e that a qualified 
pel-son using gas 01- vapo'- detection e·'!.uipment test 
spaces ad Jacent to the fum Igated cal-g 0 arlla and all 
I-egulal-ly 'occup ied spaces fOI- fumigant leallege. 

If leallage of the fumigant is detected, the person in 
c:ha\-ge of the fumisat i on sha II ta~:e act i on to con-ect 
the leakage or shall inform the master of the ve •• el or 
his represent .. tive of the leakage so that corrective 
action can be taken. 

(9) Review with the maste,-, 0'- his \-ep,-esentative, the 
voyage p,-ecaut j OilS and p\-ocedu\-e,.. 

*F'e\-son,ll p,-otectlon e'i.uipment means a 
respirator or gas mask fitted with a canister 
designed fo,- phosphine gas which is approved by 
NIOSH/MSHA. A gas masl: "",d canister is "ppI'oved 
for use up to 15 ppm. Above 15 ppm or at 
unllnown concentrations a SCBA or Its equivalent 
must be used. 
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(1) AppLy either the tabLets or peLLets by scatterin9 
them uniformLy onto the commodity surface utiLizing as 
much of the totaL surface area as possibLe, or insert 
them uniformLy Into the commodity mass by hand or with 
probes to any depth desired. 

(2) CLose and secure hatch covers, tank tops, 
butterworths, etc. immediateLy foLLowing appLication. 

(1) At re9uLar IntervaLs monitor spaces adjacent to 
areas containing fumi9ated cargo and aLL reguLarLy 
occupied al-eas fOI- fumigant Leakage using appl-oPI-late 
gas detection e"\ulpmen{. 

SpeciaL attention shouLd be given to Living 'l.uart~rs, 
kitchens, stol-el-ooms, mess haLLs, heeL ducts, day 
rooms, the bl-idge, engine room and any other encLosed 
spaces occup i ed 01- fre'l.uented by cl-ew membel-s dUI-1 ng a 
voyage. 

(2) If hydrogen phosphide is detected, evacuate the space 
or area, Locate and seaL off the source of the Leak 
wearing appropriat~ respiratory protection e,uipment. 
Venti Late the area before aLLowing occupants to 
re1':.lrn. 

(3) Do not enter fumigated hoLds or tanks. 

(4) [10 not open, vent i La{e 01- ael-ate the fumi gated 
hoLds during the voyage. 

e. E:[.~t.Q!.I:t.lll"n5_ilnf;LE:['J!.t.{;ld."u[.e5_D"u[.ln!l_Il"i5I,;bilr:!l~ I 
If necessary to enter hoLds prior to discharge, test spaces 
direct Ly above C"I-gO surface fOI- fumigant concentl-at ion, 
using appropriate gas detection and personaL protection 
e,ulpment. Do not alLow entry to fumigated areas without 
pel-sona L pl-otect i on e'l.uiPlhent, unLess fumigant 
concentrations are at safe LeveLs, as indicated by a 
suitable detector. 

(1) FuLly Loaded hoLds on dry buLk carriers are 
considered an outdoor fumigation. 

(2) Tankel- ho Lds wh i ch must be entered to fUm i gate and 
partiaLLy loaded hoLds on dry buLh carriers are 
fumigated from within the area being treated. 

(3) See sections "I" and "M" on pages of th I s ma nua l 
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(4) If hydrogen phosphide Is detected .. minimum of two 
'lu .. Llfied persons on ship .. hould w .... r the g .... mask and 
c:anlstel" descI"lbed above while ae,oatlng the aloea and 
locating and .. eallng the le .. k. 

APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF CONTAINERS 
ON SHIPS 

... When fumig .. tlng bulk commodities to which direct 
.. ddition of pellets or t .. blet .. Is not .. llow~d or packaged 
commodities, ,oefe,o to .. ection "3.a" on p .. ge of this 
manual. Do not place tablets loosely on trays "r sheets of 
paper or foi l since movement of the container may disrupt 
the correct placement of p~llets or tablets. Inste .. d they 
must be app lied In mo i stu,'e pe,-meab le enve lopes a .. 
described In .. ectlon "3 • .0.(6)". 

b. Wh .. n fumigating a commodity by direct addition of 
pellet, 01- t .. blets, ,-efe,- to Section "2.f." on page 
of this manual. 

c. Int,-ansit fumigation of containers on ships is 
I"egu lated by Coast Gu .. rd !'<egu l .. t i on 46 CFR 147A and the 
applicator or shipper must obtain and comply with U.S. 
Goast Gua,-d Special pe,-,nlt No. 52-75. Contact the Coast 
Gual-d 01° Resea,-ch PI-lJducts Company for addition .. l 
I nfol-mat Ion. ' 

d. Comply with general precautions given in labeling. 

APPLICATION PROCEDURES FOR FUMIGA"fION OF BARGES 

a. CZanal:tl.L 
Since bal-ge fumigation i .. a typ, of flat stol-age fumigation 
as well as having simi larities .n common with .. ship, refer 
to the sect ions "PI-ocedul-es f,,· Flat Storage" on page 
and "AF'PLICATION PROCE:I)Ur~ES Fen INTRANSIT FUMIGATION OF 
SHIp HOLDS" on page • 

Barge fumigation Is regulated by the U. S. Coast Guard 
Regulations 46 CFR 147A as modified by U. S. Coast GU,ll-d 
Special Pel-mit 2-75. The shipp .. r 01- fumigatol- must possess 
this permit prior to fumigating. To obtain this permit 
contact 

b. 6e.tl.Llns 

U.S. Coast Guard 
Hazal"dous Matel- i a ls BI"a Ilch 
Washington, D.C. 20593-0001. 

Spec I a l care must be taken In determ In i ng whether a bal-ge 
Is suitable for fumigation. Excessive leakage may occur 
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through poorLy seaLed hoLd covers. 

-f. APPLICATION F'ROCEDURES FOR FUMIGATION OF RODENT At!!:. MOLE 
BURROWS 

a. ~i51_~t_2Y~~~wiD9_~~~15 
DetlaphosCR) TabLets and PeLLets may be used out of 
doors onLy for the controL of the following 
burrowing l-oden'ls aTld ,"ales: mal-mot sP. 
woodchucks "nd yel low-bel ly mal-mo'ls (l-ockchucks), 
prairie dogs (except Utah prail-Ie dog), Norway and 
roof rats, mice, ground s.uirreLs, moLes Cexcept in 
Indiana), voles, gophers and chipmunks (except in 
CaLifol"nla). 

b • OP..~.Lif;;a.1,L~D_ID51~Y!;;1Lo.D5 
Add from 2 to e DetiaphosCR) Tablets or 10 to 40 
DetiaphosCR) Pellets to each burrow opening. Seal 
tigh'lly by shoveling soiL over the entrance. Place 
the pelle'ls or 'lab lets far enough down the burrow 
that the so i l used to p lug the bU1TOW doesn't coVel­
the pellets or tablets, slowing down their action. 
Whel-e possible, subsUl-fac:e tunnels 01- runways should 
be treated every 5 to 10 feet wl'lh a dose of 4 '10 e 
tablets or 20 to 40 pellets. Use lower rates in 
smaller burrows, in tigh'l sol ls, under moist sol l 
conditions and highel- rates In l'lI-gel- bun-ows, in 
porous soi ls and/or' when soil moisture is low. In 
extl-emely dn; 01- POI-OilS soil, it Is sometimes not 
possible to obtain satisfactory results. This is 
particularly true In ins'lances where the burrow 
systems are extensive such as moles or gophers. It 
is always better not '10 fumigate dUl-ing extended 
pel-Iods of dl-y weathel-. Tl-eat Y'eopened bun-ows and 
fresh runways a second 'I ime 1 to 3 day .. aftel- the 
initial treatment. 

Detlaphos(R) may be used out of doors only, for 
con'lrol of burrowing pests. Do not uSe within 15 
feet C5 metel-s) of i nhab i ted stl"uctures. [10 no'l 
apply to burrows which may open undel- 01- into 
occupied bui ldlngs. 

c: • E::nlll~,o.Dmani.:t.L_Uiu . .:tr.!15 

, 
, I .\ . 

~')\ 

This product Is highly toxic to wildlife. Non-target 
ol-ganlsms exposed to hydl-ogen phosphide gas In bun-ows wiLL 
be killed. Do not apply directly to water or wetlands 
(swamps, bogs, mal-shes, and potho les). Do not contam i nate 
watel- by cleaning Clf e'\uipment QI- disposal of wastes. 

d. EDa.:tDga~aa_S~e~ie~_Be~1~ic1iAD5 
The use of Det I a (R) ROTOXCR) I n a mannel- that may 
k III or o'lhey'wise hal-m an endangel-ed 01- threatened 
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spec I es 01" adver5e ly mod Ify the Ir hab I tat I s a 
violation of fedel"al laws. Before using this 
pesticide on range and/ol" pastllreland in the 
cOllnties listed bjlow, YOIl mllst obtain the PESTICIDE 
USI:. BULLETIN FOR PROTECTION OF ENDANGERED SPECIES 
for the cOllnty In which the product is to be used. 
The bulletin Is available from your county extension 
agent, state fish and gaRle office, or YOU1" pesticide 
dealer. Use of this product In a manner 
Inconsistent with the PESTICIDE USE BULLETIN FOR 
PROTECTION OF ENDANGERED SPECIES 15 a violation of 
fedel"a l laws. \ 

Even if applicable county bulletins do not prohibit 
the use of this p"'oduct at the Intended site of 
application, you may not use this product for 
control of prairie dogs in the states of Arizona, 
Colorado, Kansas, Montana, Nebraska, New Mexico, 
N01"th Dakota, Oklahoma, South Da~:ota, Texas, Utah or 
Wyomi ng unless a pl"e-contl"0 l SIlI"Vey has been 
conducted. Contact the neal"."st U.S. Fish and 
Wi ldllfe Service endange,"ed species specialist to 
dete,"m i ne survey ,"e'~u I l"ements in yo Ul" area. Th is 
SU1"Vey mllst be In compliance with the blad:-footed 
fen"et SU1"Vey gllideLines, developed by the U.S. Fish 
and WIl.dLlfe Sel"vice, and a dete,"mination must be 
made In accordance with the guidelines that 
black-fouted ferrets are not present In the 
tl"eatment an'a. 

CALIFORNIA 
Fl"aSnO, Inyo, Kel"n, Kings, M.lde,"a, i-ie,"ced, Montel"ey, 
San Benito, San Luis Obispo, Santa Bar'lIara, 
Stanislalls and Tulare 

FLORIl'A 
Statewide 

GEORGIA 
Appling, Atkinson, Bacon, Ba~:e,", Ben HI LL, Blec~(ley, 
lierr len, Br·.!.·nt ley. B,-ooks, Bryan, Bul loc~(, Ca lhoun, 
Camden, Candle,", Cha,"lton, Chatham, CLinch, Coffee, 
Col1.ultt, Coolt, C"'lsp, Decatur, Dodge, DooLy, 
[\aughe,-ty, Eal-ly, Echols, Effingham, Emanuel, Evans, 
GLynn, Grady, Irwin, Jeff Davis, Jenkins, Johnson, 
Laniel", LaUl"enS, Lee, Llbe,"h', Long, Lowndes, Macon, 
McClntosh, Hi LLer', HitcheLL, Montgomery, Piel"Ce, 
Pulaski, SCI-even, Seminole, Telfall-, TattnaLL. 
Thomas, Tift, Toombs, Treutlen, TUrnel", Will-e, l~ayne, 
Wheeler, Wil:ox and Wurth 

NEW MEXICO 
Hidalgo 
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UTAH 
Beaver. Garfield. Iron. Kane. Piute. Sevier. 
Wash i ngton and Wayne 

WYOMING 
Albany 

(1) NORTH CAROLINA 
[let iaphc5(R) Tab lets and Pel.lets may only be 
used for contl-o l of I-ats and mice I n the state 
of North Carolina. Use against oth~r pests Is 
not pel-m i tted. 

(2) OKLAHOMA 
A special pel-mit fOI- blac:f:-tailed pl-ail-ie dog contl-ol 
by pOisoning Is re,uired in Oklahoma. Contact the 
Of:lahoma State Depart.,ent of Wi ldlife Consel-vation to 
obtain this permit. 

(3) WISCONSIN 
A state pel-mit Is I-e<luh-ed fOI- use of pesticides in 
Wisconsin to control small mammals, except rats or 
mice. Please contact your local Depal-tment of Natul-al 
Resoul-ces off ice fOI- I nfol-mat Ion. 

(4) INDIANA 
Use of DetlaphosCR) Tablets or Pellets for mole 
contl-ol Is not legal In the state of Indiana. 

(5) MISSOURI 
A state permit is re,ulred for use of pesticides in 
Missouri to control small mammals, except rats and 
mice. PLease cOlltact the MissouI-1 ['epal-tment of 
Conservation office for information. 

(6) KANSAS 
A special permit for black-tal led prairie dog control 
by pOisoning is ,-e,ul,-ed In Kansas. Contact the Kansas 
Fish and Game Commission to obtain this permit. 

(7) CALIFORNIA 
Use of DetlaphosCR) Tablets and P~llets for 
chipmunk contr'ol Is not legal In the sta{c of 
CaLifol-nla. 

a. APPLICATION F'ROCE:[IURES FOR FUMIGATION OF ['EEHIVES. SUPERS 
AND OTHER BEEKEEPING HIUIPMEN1' 

Detlaphos(R) Tablets and Pellets may be used for the 
control of the greater wax moth In stored beehives. 
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supel-s and othel- beekeeping "'luipment and for the 
destruction of bee~t Africanized bees, and disea~ed bees 
including those infested with tl-acheal mites and 
foulbrood. The recommended dosage for this use Is 60-90 
tablets or 300-450 pellets per 1000 cu. ft. 

'1\\'\'.1 J.7 . 

Fumigations may be pel-fal-med in chambers at atmosphel-Ic 
pl-eSSUY'e, undel- t",-pau l ins, etc., by p lac i ng the tab lets or 
pellets on tl-ays 01- in mo istul-e pel-meab le envelopes. Do not 
add mOl-e than 2 t"b lets or 10 pe llets to each enve lope. Honey 
f,-om tl-eated hives 01- supel's may on ly be used f or bee food. 

9.COL.D WEATHER TOBACCO FUMIGATION 
An effective tobacco fumigation can be achieved at 40 
degY'ees F. This tempel-atul-e is the tempel-atul-e to which 
the pellets or tablets are exposed, not the outdoor 
tempel-atul-e. The fumigation should Last at Least 96 
hOU1-S pl-iol- to ael-ation. Since this is a shol-te,­
exposure per I od th"n nOl-ma L ly used at co Ld tempel-atUY·es. 
extra care shouLd be taken to assure the fumigant is 
spent prior to ~Isposal. The wet or dry method of 
deactivation may be used. howevel-, when using ·the dl-y 
method the dust must not be accumulated so as to confine 
the gas be i ng l-e Leased. The wet method of deact i vat I on 
is recommended. 
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PRU1ECTIVE CLOTHING 
Wear dry gLoves made of cotton ~r other materiaL when 
contact with tabLets, peLLets, ~r their dust is likely. 
Wash ilands aftel- use. 

RESF'Ir..ATORY PROTECTION 
1. WH€::N RESPIRATORY PROTECTION MUST BE WORN 

NIOSH/MSHA approved respiratory protection must be worn 
during exposure to concentra,lons In excess of permitted 
limits 01- when concentl-atlons are unf:nown. 

2 •. PERMISSIBLE GAS CONCENTRArION RANGES FOR RESPIRATORY 
PROTECTION DEVICES 

A NI08H/MSHA apPl"oved, ful.l face gas ma",k - hydl-ogen 
phosphide canister' combination may be used at level", up 
to 15 ppm or to e",cape from leveLs up to 1500 ppm. 
Above th Is LeveL 01- In sl tuat Ions when; the hydrogen 
phosphide concentration is unf,nowTl, a NIOSH/MSHA 
approved, seLf-contained breathing apparatus (SCBA) or 
I ts e'~u I va Lent must be used. The NIOSH/OSHA Pochet 
Guide, 8-85, DHEW/NIOSH 78-210, Lists these and other 
types of apPl-oved resp 11-atol-s and the cOTicentl-at I on 
Limits at which they may be used. 

3. REQUIREMENTS FOR AVAILABILITY OF RESPIRATORY PROTECTION 

Re'3pil-ato,-y protection must be avai LabLe at the site of 
appLication In case it Is needed when appLying 
Detlaphos(R) f,-om within ·the stl-uctu,-e being fumigated. 
An approved fuLL face gas mash - phosphine canister 
combination 01- seLf-contained b,-eathing appa,-atus (SCBA) 
or its e,uivalent mu",t be avai LabLe at the site of 
application. If SCBA or its e,ulvalent is not oliva I LabLe 
at the appLication site, It must be aval LabLe LocaLLy, 
for exampLe, at a fire station or rescue s,uad. 

Resp I rato,-y pl-otect Ion need not be oliva I Lab Le fo,­
appLication from outside the area to be fumigated such 
as addition of tabLet", or peLLets to automatic 
dispensing device"" etc., if exposures ahove the 
permitted exposure Limit wiLL not be encountered. 

Resp I,-atol-y p,-otect I on need not be ava I lab Le for outdoo,­
app II cat ions. 

If respiratory e,ulpment Is not avaiLabLe on a farm the 
appllcatlLn must be done from outside the structure. 
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J. PLACARDING OF FUMIGATED AREAS 
The applicator must placard or post aLL entrances to the 
fumigated area with signs bnaring: 
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1. The signal word "llANGER/PELIGRO" and the SKULL and 
CROSSBONES symb 0 lin I-ed. 

2. The statement. "Aroea andlor commodity undel- fumigation. 
[10 NOT ENTERINO ENTRE". 

3. The statement "This sign may only be removed aftel- the 
commodity Is completeLy aerated (contains 0.3 ppm or 
less phosphine gas). If incompLeteLy aerated commodity 
Is transferred to a new site, the new site must aLso be 
p Lacal-ded and workers must not be exposed to mOI-e than 
0.3 ppm phosphine." 

4. The date and time fumigation begins and is completed. 
5. Name of fumigant used. 
6. Name, address. telephone numbel- of the appLicator. 

ALL entrances to a fumigated area must be pLacarded. Where 
possible, pLacards shouLd be pLaced in advance of the 
t"umigatlon In ol-del- to keep unauthorized pel-sons away. For 
I-aill-oad hoppel- cal-s. pLacal-ding must be pLaced secureLy on 
both sides of the car near the Ladders and next to the top 
ha tch I nt 0 wh i ch the fum Iga nt is i ntl- oduced. 

Do not remove a placard until the treated commodity is 
aerated down to 0.3 ppm or Less. To determine whether 
aeration Is complete, each fuml~ated site or vehicLe must be 
monitored and shown to contain 0.3 ppm or less hydrogen 
phosphide gas in the air space around and, when feasible, in 
the mass of the commodity. 

TI-ansfer" of IncompleteLy aerated commodity to a new site is 
pel-missible, howevel-, the ne~1 stol-age must be placal-ded if it 
contains more than 0.3 ppm hydrogen pllosphlde. 

Workers who handle incompLetely aerated commodity must be 
Informed and aprroprlate meagures must be taken (I.e., 
ventilation or respiratory protectio~) to prevent exposures 
from exceeding the exposure limits for hydro~en phosphide. 

It Is recommefu,ed that the persun responsibLe fOr removing 
the pLacards b~ familiar with the physicaL, chemical and 
toxicological properties of Ilydrogen phosphide. They should 
aLso be knowledgeable In how to take gas readings, exposure 
limits, symptoms and first aid treatment fOr hydrogen 
phosphide poisoning. 

K. GAS lIETE~TION EClUIPMENT 
Thel-e al-e £leVel-a l re L lab le dev Ices mal-heted. One type 
Is th~ hand pump When used ill ~onJunctlon with the 
apPropriate detector tUbe. They are portable, simple 
devices and do not re,ulre Intensive training Or eLaborate 
supporting e,ulpment to op~rate. Futhermore, they are 
Inexpensively adaptable to remote monitOring procedures and 

101 II measure concentrations of hydrogen phosphide In air In 
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trace amounts on up. Use instructions are encloned with 
each purchase. Con~ult your local supplier o'f such 
e,'!.u I pment 01' co ntolc t Reseoll-ch PI" ad ucts Company f 01" mOI"e 
I nformat Ion. 

L. AERATION OF FUMIGATED COMMODITIES 
1. FOODS AND FEEDS 

Tolerances fOI" hydrogen phosphide ,"esldue~ have been 
established at 0.1 ppm for animal feeds and 0.01 ppm for 
finished foods. To guarantee compliance wltll these 
tolel-ances. It Is necessa,-y to del-ate these commodities 
fOI- 48 hours prior to offering them to the end 
consumel- • 

2.. TOBACCO 
Tobacco must be aerated for at least thl-ee days (72 
hou,-s) when fumigated I n hogsheads and fOl- at least two 
days (48 hOU1"S) when fumigated In othel" contalnel-s. 
When plilstlc llnel"s a'-e used. lOngel- ael"atlon pel" I ods 
loll II probably be re,ulred to aerate the commodity down 
to 0.3 ppm. 

3. As an a ltel-nat Ive to i'hese ael'at i on pel" lods, each 
contalnel" of a treated commodity may be analyzed fOl­
l"esldues using acceptr~d analytical methods. If residues 
are less than tolerance levels. the commodity may be 
shipped to the consume," ,"egal"dless of the above holding 
pel" lads. 

M. APPLICATOR AND WORKER EXPOSURE: 
1. HYDROGEN PHOSPHIDE EXPOSURE LIMITS 

Exposure tD hydrogen phosphide must not exceed the 8 
houl- TWA of 0.3 ppm fo," app l I catol"s and workel-s dUI-1 ng 
application. Application Is defined as the time period 
covering the opening of the first container. applying 
the appropriate dosage of fumigant and closing up the 
site to be fUmigated. All persons In the treated site 
and In Cld jacent I ndoo," a,'eas al-e cove,-ed by th Is 
exposure standal'd. 

After application Is completed worker or applicator 
exposure must not exceed 0.3 ppm maximum concentration. 
Buch exposures may occur because of leakage lrito 
enclosed areas from fumigation sit«s. during reentry or 
dur I nll transfel- of unael-ated conlmod I ty. 

2. AF'PLICATION OF' FUMIGANT 
Dependl"g upon temperature 'nd humidity. Detlaphos(R) 
'rab l .. ts and Pel lets rele .. s~, hyd,-ogen phosph Ide gas upon 
expOSUl-e to molstul'e f,"om the all-. This I"elease Is 
sometimes slow enough to permit applicators to deposit 
fum I ga Ilt I n the des II"ed dY'eaS a lId then vaca ta the 
premises without significant exposure to the gbS. If 
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the fumlgato,-'s expo~ul"f~ exceeds the 8 hour TWA of 0.3 
ppm, approved respiratory protection must be worn. Gas 
concentration mea~urements for safety purposes must be 
made using low level detecto,- tubes or othe,- suitable 
low level detection e,\uipment. See the "Indust,-ial 
Hygiene Monlto,-Ing" section below. Info,-matlon on 
hyd,"ogen phosphide (phosphine, PH3) detector tubes may 
be obta i ned from Resea,-c:h F',-oducts Company. 

It is usually advisable to wear approved respirato,'y 
protection from start to finish. Thi~ is particularly 
t,-ue when pe,-fo,-mlng ld,-ge space fumigations 0'- when 
fumigating bulk stored commodities in flat utorage 
buildings. 

3~ LEAKAGE FROM FUMIGATED SITES 
Hydrogen phosphide is highly mobl le and given en~ugh 
time may penetrate seemingly gas tight materials such as 
concrete and cinder block. Therefore, adjacent, 
enclosed at'eas likely to be occupied should be examined 
to ensure that signIficant leakage has not occurred. 
Sealing of the fumigated site and/or air flow in the 
OtCUP ied a,"eas shou ld be used to '''educe exposure. 

4. AERATION AND REENTRY 
If the a,-ea Is to be entel"Eld afte," fumigation, It nlust 
be aerated until the level of hydrogen phosphide gas Is 
0.3 ppm or below. The area or site must be monitored to 
ensure that libetation of gas from the treated commodity 
does not result In the development of unacceptable 
levels of hydrogen phosphide. Do not allow reentry Into 
treated areas by any person before this time unLess 
protected by an app,-oved r'espl,-cdor' • 

5. HANDLING UNAERATEI:I COMMODITIES 
Transfer and processing of a t,'eated commodity prior to 
complete aeration is permissibLe, however, workers must 
not be exposed to hydrogen phosphide In excess of the 
permitted exposure limits. 

6. INDUSTRIAL HYGIENE MONn'ORING 
rt Is ,"ecommended that hyd,"o<;Jen phosph Ide exposu,-e be 
documented In an operation log or manual for each site 
and ope,-at I on whe\-e e~f>osu,-e may occu,". ThE': pu,"pose of 
this monitoring Is to prevent excessive exposure and to 
dete'''mlne- when and whe,"e n~spl,-ato,"y p\-otnctlon Is 
required. This monitoring Is mandatory aLthough once 
expoSU'''e~1 halle been Gde'\lIately c:h<ll,"acte,"1 zed. subse,\uent 
monitoring Is not routineLy required. H~weller, spot 
checks shouLd be made oc:caslonally, especially I~ 
conditions significantLy change or an unexpected garlic 
odor is detected. G~s concentration measurements should 
be t"lIen in the wo,"ke,"'s b,'eat:ling 7.~ne. Monlturln'l 1& 
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not re~uired outdoors. 

'r. ENGINEERING CONTROLS AND WORK pr~ACTICES 
If Initial monitoring shows that workers are exposed to 
conc:entrat Ions I n excess 01" the pe,-m I tted exposure 
limits then engineering controls (such as forced air 
venti lation) and/or appropriate work practicr~ should be 
used wher'e possible In an attempt to ,-educe expO!lUI-e to 
below permitted limits. 

STORAGE AND DISPOSAL 
1. STC'RAGE 

'" <- • 

Flasks should be stored In a dry, well venti lated area. 
away f,-om heat alld unde,- loclt and ~:e'>,. Post as a 
pesticide storage araa. Do not contaminate water. food 
0'- feed by sto,- i ng pest i c i des I n the same areas used to 
store these commoditien. Do not store in buildings 
whe,-e humans 0'- domestic animals ,-eside. Keep out of 
reach of ch i ld,-en. 

neiiaphos(R) Tablets and Pellets are supplied in gas 
tight resealable. aluminum flasks. no not expose the 
p,-oduct inside f"la!lks to atmosphe,-ic moisture any longel­
than is necessary. Seal tightly before returning opened 
flasks to storag~. The shelf life of Detlaphos(R) is 
vi,-tually unLimited If the containe,-s al-e tightly 
sealed. 

Flasks should not be stOl-ad at sub-ze,-o tempe,-atures 
because this will Incl-ease the possibi lity of an 
Ignition (flash) when opened. 

[II SF-OSAL OF Ut!lBEe!::IEI:l OR E:BBUel.L:LBE:eCIE:':1:l TAI'L ETS OR 
PELLETS 
(FI-om sp ills. leak I ng f Las~:s c\. othel- soun:es) Um-eacted 
or partially reacied Detlaphos(R) Pellets or 
net I aphos(R) Tab lets a,-e acute loy haza,-dous. Impl"ope,­
disposal of these products Is a violhtlon of federal 
law. If these prODucts cannot be disposed of by 
ordinary use or accordln~ to the Inutructlons that 
follow. contact your state pesticide or environmental 
control agency or the hazard~us waste representative at 
the nearest EPA regionaL office for guldanc:e. Do not 
contamlnaie watel- by disposal. 

Some Loca L and state wllste d I sposa l regu lat Ions may V<s'-y 
fl-om the following I-ecommendatlons. ['isposal pl-ocedul-es 
should be reviewed with appropriate authorities to 
ensure compliance with Loc:al regulations. 

FOR SPECIFIC INSTRUCTIONS SEE "SPILL AND LEAK 
PROCJ,:;nURES" ON PAGE OF THIS MANUAL. 
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3. DISPOSAL OF PELLET OR TABLET DUST FOI .. LOWING A SPACE 
FUMIGATION 

U a. Genecal 
If properly exposed, the residual dust remaining 
after a fumigation with Detiaphos(R) wiLL be a 
gl"ayish white, spent, nonhazal"dous wllste and will 
contain only a small amount of unreacted magnesium 
phosphide. In fact, magnesium phosphide even reacts 
more completely than aluminum phosphide. However·, 
dlspOSI.l of Inc:ompletely exposed m .. gT,esium phosphide 
Is more hazardous than disposal of incomplet~ly 
exposed aluminum phosphide because the former has a 
faster reaction rate leading to high gas 
concentrations more .uickly in a confined area. 
Therefore, residual dust from Incompletely exposed 
peLLets 01" tab lets (See "EXPOSURE GUIr'E" on page 
of this manual,' will re.uire special care. 

U Confinement of aac11all~ spent residual dust, as in 

U 

a closed containel", 01" coLLection and stol"age of 
large .uantities of this dust may result in a fire 
hazard. Small amounts of hydrogen phosphide may be 
given off from the unreacted magnesium phosphide, and 
confinement of the gas mey result in a flash. 
UNL.ESS IT CAN BE DETERMINED WITH CERTAINTY THAT THIS 
DUST IS SPENT IT ~!UST BE HEf"D FOR SEVERAL. DAYS 
BEYOND THE REClUIRED EXPOSURE TIME PRIOR TO DISPOSAL 
OF< THE WET METHOD (SEE·BEL.OW) OF DEACTIVATION MUST 
BE UBED. IF.THE DUST RETAINS ANY OF rTS GREENISH 
COLOR THE WET METHOD IS RECOMMENDED. 

b • Ilc~_l:!e1tllU;! 
In open ar·eas, sma l l amounts (up to 5 f lasf:s) of 
I"esldual dust may be disposed of on site by bUI"ial 
or by spr·ead i n9 ovel- the ·land sm-face away from 
i nhab i ted bu i ld i ngs. Up to 3 f lasfts of th is 
residual dust (4 to 7 lbs.) may be collected In a 
one gallon bucket fOI" holding 01" disposal. Lal"gel" 
amounts of r·esidual dust may be collected In a 
porous cloth bag (burlap, cotton, etc.) for holding 
and/or trallspol"tatlon to a suitablE> dll5Posal site. 
Do not put mon~ than one ha lf case (8 f lasHs of 
tablets or 10 flasks of pellets) of residual dust In 
each bag. Always transport these bags In an open 
veh I c leo Do noi pile bags. CAUTIONl Do not use 
th is method fOI" du~.t that £It III I"eta I ns some of Its 
ol"lglnal g\"f~enish color. Nevel" confine, dispose of 
01" stol"e I"esldual dust In closed containel"15 such as 
dumpsiers, drums or plastic bags. 

Speni resldua~ dust from Detlaphos(R) may be 
collected and disposed of at a sanitary landfill, 
approved pesticide Incinerator or other approved 
sites 01" by othel" PI" ocedul"es apPI"oved by fedel"a l, 
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state and local authorities. 

Do not dispose of dust In a toilet. 

c. WeLMe1b.o.!1 
F~ II an appropriate sized metal container 2/3 full 
with water. Iletel-gent need not be used for 
magnesium phosphide. Use no less than 10 gallons of 
water for each case of spent matel-ial. Pal-tiaLLy 
spent peLlets and tablets may react .uite vigorously 
during wet deactivation If they wel"e exposed under 
cold and/ol" dl"y conditions 01" If the fumigation 
period was shortened. It is suygested that a small 
portion of the PI"oduct be tested pI"lol" to immersing 
large amounts of materials in water if it is 
suspected that the Pl-oduct conta I ns cons I derab le 
unreacted magne .. i um phosph i de. Due to the 
I"eactlvlty of magnesium phosphide, additions to the 
watel" should be made sLowly and carefully. ALlow 
the mlxtul-e to stand with occasional stin"lng. Weal" 
apPI"oprlate respil-atol-Y Pl"otectlon. DO NOT COVER 
THE CONTAINE::R AT ANY TI!1E. Th I s must be done 
outdoor~ or in front o·r an ade.uate fan that 
exhausts Immediately outside. 

Dispose of the watel"/dust mlxtuI"e (slurry) (with or 
without F>l"eliminal"y pour 1119 out of excess watel") in 
a sanitary landfl Ll or other suitable burial site 
approved by (ocal authorities. Where permissible, 
the sluI"I"y may be poul"ed out on the ground. If it 
Is held 6 hounl it may be pouI"ed Into a stol"m 
sewel-. 

4. DISPOSAL OF EMPTY FLASKS 
a. l:!eib.o.I1_llnel Tr i p le '"I nse flasks and stoppel"S 

with water. Then offer for ;"ecyc.:ling or reeondltionlng, 
or puncture and dispose of them In a sanitary landfill 
or o-ther approved 51 te or by other p,"ocedures 
approved ~y state and local authorities. Dispose of 
rlnsate In a sanitary landfl II or by other approved 
PI-ocedul"es. Small .uantitles can be pOUl"ed out on 
the "'ound. 

b. Me1u.o.I1_"Iwlll Rt!,'move lids and p Lace empty f lasfcs outdoors 
or In structure being fumigated until residue In 
flas\cs Is I"t!)acted. F'unctuI"e and dispose of them In 
a sanitary landfill or other approved site or by 
other procedures approved by state ~nd locaL 
authol"I ties. 

SPILL ANI! LEAK PROCEIIURES 
1. GENERAL 

A spill other than Incidental to application or normal 
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handLing or punclur~d fLasks can produce high LeveLs of 
gas, ~ and thel"efol-e, attend i ng pel-sonneL must weal- a SCBA 
or its e,uivaLent wh~n the concentrations of hydrogen 
phosphide gas Is unknown. If the concentration Is 
f:nown, othel" NIfJSH/MSHA appl-oved re~p Il-atol-y Pl"otect i on 
can be worn. Wear dry cotton or other gLoves when 
handLing spi LLed matel-laL. 

2. t'AMAGI:: TO FIBERBOARD CASE 
Check a Lumi num flasks. If they are damaged hand le as 
described beLow. If they are undamaged return them to 
cardboard cartons or other suitabLe packaging which 
compLies with DOT reguLations. 

3. LEAKING FLASK PROCEDURES 
If a Lum I num fLasks have been punctured 01" damaged 
causing a Leak, the product may be immediateLy used, ~he 
container may be temporari Ly repaired with aLuminum tape 
or the DetiaphosCR) may be transferred from the damaged 
fLask to a sound metaL container which shouLd be seaLed 
and pl-Opel-ly Labeled as magnesium phosphide. Tl-ansport 
the damaged containers to an area suitable for pesticide 
stol-age for inspect ion. Furthel" I nstl-uct ions and 
l-ec ommendat ions may be llb ta i ned, if re,u i l-ed, from 
Research Products Company. 

Hand!.e empty damaged containel-s as described undel­
"I'ISPOSAL OF EMPTY FLASKS" ab ove. 

4. SPILL PROCEDURES 
110 not fLush sp i l lage down dl-a i n wi th watel". DO NOT 
use watel- at anytime to cLean up a spi LL. Watel- in 
contact with um-eacted tabLets or peLlets wi LL rapidLy 
accelerate the production of hydrogen phosphide gas and 
couLd cause spontaneous ignition of the gas. If the 
spi LL is onLy a few minutes oLd and Is not contaminated 
by other materiaLs, collect the spl Llage and pLace it 
back into the originaL flask or other sound metal 
container and tighten the cap. If possibLe, use 
immediateLy. CAUTION: AN IGNITION MAY OCCUR WHEN THESE 
CONTAINERS ARE RE.OF'ENEI', 

If the spilled material is contaminated or has begun to 
visibLy decompose, gathel- It up and pLar.e it Into open 
top, perforated gallon cans and process It Immediately. 

Do not add more than about one flask (2 to 3 Lbs.) of 
spiLLed material to the bucket. If on-site 
deactivation is not feasible, these open containers 
should be transported in open vehicLes to a suitable 
area away from occupied bul Ldings. Wet or dry 
deactivation may then be carried out as des~ribed In the 
section immediately beloW. 
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::;. DEACTIVATION AND DISPOSAL OF UhlBEeI::IE~'-QB_E:eBIleL.L.LBEec;IE~'­
TABL.ETS OR PELLETS 
a • WliitLl:lliit11l1l.d. 

Transport material by hand or in open vehicles to 
open ail- ,"way fl-om or.:cupied stl-UCtUI''''!h Fi II a dl-um 
2/3 full with w~ter. 

Detel-gent need not be used fOI- magnesium phosphide. 
Each flask of tablets or pellets should be mixed 
with no less than 1 gallon of water. Partially 
spent pellets or tablets may react ~ulte vigorously 
dUI-ing wet deactivation if they wel-e exposed undel­
cold and/or dry conditions or if the fumigation 
pel- I od was shol-tened. It is suggested that a snla l l 
portion of the product be tested prior to Immersing 
lal-ge amounts of matey·ial In water If it Is 
suspected that the product contains considerable 
um-eacted magnesium phosphide. Due to the 
reactivity of magnesium phosphid~, additions to the 
water should be made slowLy and carefully. Allow 
the mixture to stand with occaslo~al stirring. Stir 
occasi ona lly thel-eaftel- for at least 6 hours. Wear 
apPI-opl-iatr> respil-atol-y prtltection. DO NOT COVER 
THE CONTAINER. IF THE CONTAINER IS COVERED THE 
HYDROGEN PHOSPHIDE BEING GENERATED WILL BE CONFINED 
AND WILL DECOMPOSE EXPLOSIVELY. The wet method of 
deactivation is the ruethod of choice for 
In eKcess of "5 flasks (10 to 15 pounds). 
to dispose of this slllrry. 

~uantitles 

It is safe 

Dispose of the \"I.sulting deactivated slurry, with 01-
without pl-eliminal-y poul-llIg out of excess watel-, at 
a sanitary landfill or other suitable burial site 
apPI-oved by local authol-Ities. Where pel-missible 
this slun-y may be pOUl-ed Into a stol-m sewer 01- out 
01lto the gl-ound. 

b • t!1:~_I:IIiit.tllll.d. 
As an alternative to the wet method, w~en 
permissible small amounts (up to 5 flagks) of 
pal-tlally l-eacterJ 01- um-eacted matel-ial may be 
sPI-ead out in an open, sacul-e al-e .. away fl-om 
occup ied blli ld I ngs to be deact Ivated by atmosphel- ic 
mo I stul-e. 

NOTEt Never place pellets, tablet., their dust or 
the dust/water slun-y ina conf I ned cont .. i nel- such 
as a closed drum or plastic bags. Any hydrogen 
phosph ide genel-ated wi l L be conf i ned and may 
decompose explosively. 

" ( 
"(. \\>., , 
.\ 


